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Railroad Construction — Despite depression a number of 
notable railroad construction jobs have been steadily pushed ahead. This 
issue in which the meeting of the American Railway Engineering Association 


is reported also presents several of these typical 1931 projects: 


Building the Great Northern, Western Pacific Link 
Santa Fe’s New Canadian River Bridge in Texas 


Railway Improvements in Oklahoma City 


All-Metal Office Building . . . . A Remedy for 
the Public Roads Crisis . . . . New Record Span Welded 
Bridge . + . . Grouting Long Railway River Tunnel 








KOEH — 


OffersTwo — | % 7 
Shovel Types ~~: —& a 

























a 






Write for literature on 
Koehring Extra Yard- 
age Shovels in 1 and 
14 yard sizes and 
Koehring Standard 
Shovels in 3%, 1, 1% 
and 1\% yard sizes. 
Both types are quickly 
convertible to clam- 
shell, crane, dragline 
or pull shovel. 


Standard Line and Extra Yardage 
..- Extra Profit Line! 


sewer speed and power of 

the ordinary shovel — when only 
one speed is available—must be based 
on the power required for the hardest 
digging. Therefore when excavating or- 
dinary earth or easier materials, the own- 
er of a one-speed shovel is needlessly 
penalized in output. 


speed, — 25% faster than one-speed 
shovels. But when you hit tough digging, 
go into “low”. Then the extra speed is 
transformed into extra power at the dip- 
per, and you get fuller dipper loads. 


ee Standard Heavy Duty ma- 
chines, with oversize engines are excep- 

tionally rugged. Dipper loads are heaped to 

overflowing even in tough digging. 

They provide an unusual value where high 

speed cannot be used or the higher first cost 

of extra yardage shovels is not justified. 


National Equipment Corporation 


N.3Oth St. & W.Concordia Ave. ©“ Milwaukee 


Koehring extra yardage shovels are pro- 
vided with speed change gearing. Just 
shift into “high” when digging is easier; 
get the extra profit of extra yardage 
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Better Outlook for Cities 


NCREASING activity in the 
municipal bond market makes the 
outlook for city construction opera- 
tions distinctly better than it has been 
so far this year. Experts forecast 
further improvement, and it is there- 


Leading 


New Link in Pacific 


temedy for Public 


fore possible that a large part of the tailway Changes in Oklahoma City 


work recently shut down or deferred 
may after all be carried out this year. 
Some high financial authorities go so 
far as to predict that in a_ short 


time bond buyers will be competing | New Life in the Bond Market 


actively for municipal securities. | 4 R.E.A. Convention 
Present bidding is still far from that 
condition, but the improvement of 
the past two weeks, credited to the stabilizing effect of 
the Reconstruction Finance Corporation and the Glass- 
Steagall Act, gives much promise. By providing employ- 
ment, maintained public-improvement activities will be 
helpful to the revival of industry and trade, though up 
to the present time these have shown little effect of the 
credit mobilization which the measures provide. The 
strengthened purchasing power supplied by new con- 
struction, if not too long delaved, will unquestionably 
serve as a most essential stimulator. 


W elding Here and Abroad 


OINCIDENT with the remarkable growth in the 

utilization of structural welding in this country, 
European engineers have steadily been adding to the 
number and type of their welded structures. While a 
detailed quantitative comparison of accomplishment is 
not available, it is apparent that American engineers have 
made the most rapid strides in applving welding to tall 
buildings. On the other hand, European engineers can 
point to more all-welded bridges of substantial size. Of 
the four longest welded truss bridges in existence three 
are in Europe. The single American bridge. that at 
Chicopee Falls, Mass., is a railway structure and is thus 
heavier than the European bridges, which are for high- 
way service. Until recently the Chicopee Falls bridge 
could also boast the longest span, but the new Czecho- 
slovakian bridge described in this issue exceeds it mate- 
rially. Although most of the all-welded bridges are in 
Europe, it is worth recording that American railroad 
engineers have been particularly active in utilizing weld- 
ing for the repair or reinforcement of bridges, a recent 
compilation giving 75 existing bridges in which welding 
has been utilized to a major degree in repair and altera- 
tion work ; highway engineers have been slower in adopt- 
ing welding as a useful tool. While no European research 


Work on Chinese National Railway: 
Roads Crisis 


Grouting Railway River Tunnel 1 all parts of europe as well as in 


Santa Fé's Canadian 
All-Welded Bridge in Czechoslovakia 


All-Metal Office Building 
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Articles 


can be said to approach either in 1 


Coast Rail Line.422 nitude or scope the work of the stru 


tural steel welding committee in this 
country, it is clear that structural 
welding is advancing in acceptance in 


America. 


River Bridge 


P) evleuwing Engineering 


\\ EXPERIMENT in profes 
£% sional or vocational guidance 1s 
to be made this summer by Stevens 
Report 143 Institute of Technology, where a 
group of preparatory school boys ts to 
be assembled at the Institute's sum 
mer camp in the New Jersey hills for a period of field 
work, lectures and play. Field work will consist of simple 
surveying. The lectures, by leaders of thought in 
engineering and its closely allied industries and by stu 
dents of applied psychology, will be directed toward gi) 
ing the boys a broader picture of the realities of engineet 
ing than they now possess. One purpose is to divert 
away from engineering study those boys whose natural 
aptitudes appear best suited to a liberal arts course in 
college. This objective, as well as the more general on: 


‘ 


of helping the boy to choose his course in life, is much 
to be desired. As President Davis of Stevens states in 
his announcement, similar schools might well be set up 
for boys intending to enter other professions. Today 
too many enter a particular course in college only to find, 
after having wasted time and money, that it goes con- 
trary to their natural abilities, or that their lasting satis 
faction lies in another direction of work 


Real Service 


HOSE who buy construction service have a primary 

stake in the reputation, ability and past perform- 
ance of the contractor to whem a contract is to be 
awarded. For their use a list of some 5,000 contractors 
has just been published by the Bureau of Contract Infor- 
mation, as an index to full information about the per- 
formance record of these contractors. The bureau makes 
these records available without cost to architects. 
engineers and officials charged with awarding of con 
tracts. It is thereby providing a service of unquestion 
able value in helping the construction buyer to determin 
in advance the integrity of his contractors. Prequalifi- 
cation or postqualification, or dependence upon license 
laws, cannot compare in effectiveness with a verified 
record of performance and credit standing. While the 
published list includes only contractors who have volun 
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tarily filed their performance records, the bureau has 
information on many more whose records have been 
determined by special investigation upon request. Fur- 
ther, reports on construction firms include reference to 
officials who have been concerned in contract failures 
or defaults in previous connections. In all, the Bureau 
of Contract Information is offering a service that if fully 
used will advance the interests of public authorities and 
all other buyers of construction, and will progressively 
raise the quality of the contracting industry. 


Leadershi pw anted 


[| IS not surprising that the backers of the proposed 
California constitutional amendment to allow initia- 
tion of a state water development plan have made slow 
progress. It is no easy matter to draw up a measure 
for a great and involved program which will have to sur- 
mount the hurdle of the legislature and the voters, then 
run the gantlet of constitutionality, survive the inevitable 
struggle with holders of senior water rights backed by 
past court decisions, and, finally, prove acceptable after 
minute inspection by financiers. Among the major prob- 
lems of the work are: (1) the provision to be made to 
secure the support of the holders of adjudicated water 
rights, and (2) how to place the cost burden on those 
most directly benefited, the agricultural interests, though 
they are least able to pay. These are far greater than the 
technical problems that deal with acre-feet of water avail- 
able. Yet the undertaking is still fundamentally an engi- 
neering development. The people of the state have a 
right to look to the engineers for leadership in such 
thinking. 


One in Forty Million 


HE first fatal accident in the Holland Tunnel, com- 

ing after four years of operation and the safe 
passage of 48 million vehicles, serves to emphasize the 
inherent safety of the traffic-control system in the tubes 
and the efficiency of the policing system. It would be 
inaccurate to say that the accident occurred in spite of 
the elaborate control system, for it was caused by direct 
violation of two of its essential elements. <A driver 
traveling in the high-speed lane on the westbound tube 
cut across into the slow lane, spurted at high speed to 
pass the car ahead, and in this attempt ran into the rear 
of a truck he overtook in the slow lane. The act was 
one of pure recklessness. Traffic through the tunnels 
during peak load periods is dense, and must move fast 
if the tunnels are to be used to greatest advantage. For 
this reason one of the duties placed upon the tunnel 
police is that of speeding up the slow driver—beyond the 
posted limit of 30 miles per hour, if possible; but, in 
the tunnel quite as much as on the open road, fast driv- 
ing does not call for reckless driving. The absence of 
fatal accidents during four years proves that most men 
will observe rules of obvious necessity. Yet it is regret- 
table that even one reckless man in more than 40 million 
passengers should spoil the record so far established. 


A Great Brid ge Com pleted 


HE spotlight of fame in the bridge-building world 
was swung half-way around the globe from New 
York City to Sydney, Australia, last Saturday, when the 
great Sydney Harbor steel arch was opened to traffic. 
Just as the Hudson River bridge pushed backward the 
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borders of the impossible in suspension bridge const: 
tion, so the bridge over Sydney Harbor extends migh 
the field of the steel arch. In length it lacks twenty-! 
inches of equaling the 1,652-ft. span of the kill 
Kull arch, but in almost every other particular—weic 
traffic capacity, height, member cross-section—it rei; 
supreme. The history of the Sydney Harbor arch is « 
of the epics of the engineering art. Years in whi 
dreams, hopes and frustrated plans followed in unceasi 
succession finally brought, in 1922, a worldwide co: 
petition which led to selection of an arch design nea: 
700 ft. longer than the longest existing arch. The r: 
courage of the Australian authorities as well as that 
the English designers helped to shape the decision seve: 
years later to use an arch for the Kill van Kull crossi: 
in New York. Other contributions of the Sydney wor 
also merit acknowledgment: the pleasing appearance . 
the arch outline, reminiscent of Lindenthal’s Hell Gat 
bridge; the bold erection scheme, which made use of x: 
elaborate system of adjustable cable tiebacks ; the ingen: 
ous electric traveler derricks ; and in general the initiativ: 
of the contractor displayed in many ways, not the leas: 
of which was the establishment of a complete fabricatin: 
shop on the site, thousands of miles from the home offic: 
Notable in many ways as an engineering achievemen! 
and a great public utility the Sydney Harbor bridge als: 
brings to view once again the unity of interest that char 
acterizes the worldwide activities of the civil enginee 





An Engineering Responsibility 


STATEMENT published in this issue by Thomas 
H. MacDonald, chief of the United States Bureau 
of Public Roads, charges American engineering with the 
definite responsibility of meeting a crisis in public-roads 
administration. The evidence of necessity for action 
presented by Mr. MacDonald may be summarized in the 
assertion that, while states have shown the capacity to 
manage their public-roads affairs, counties and town- 
ships have generally failed in this duty. Exception is 
fairly made of metropolitan counties, many of which 
have well-managed road systems, but outside of these 
the average of county financing and technical direction 
throughout the nation is low, and township management 
generally is a failure. 

The remedy, says Mr. MacDonald, is to be found in 
the rural states absorbing all highways into the state 
system, and the metropolitan states making the county 
the smallest unit of public-roads administration. This 
is perhaps the most positive statement that has come 
from high official authority in support of centralization 
as an immediate task in systematizing highway adminis- 
tration. It is an expression of policy which is certain 
to arouse opposition. But in the main the opposition 
is bound to be academic; the fact is that public-roads 
management is actually in process of centralization, 
forced by a demand for local road improvement and 
an opposing inability to increase local taxes. 

Centralization of public-roads administration is 
already in progress, in other words. At the moment 
attention is centered on isolated manifestations of this 
movement, furnished by North Carolina last year and 
in the last month by Virginia. The bold action of these 
states in taking at one stroke all roads under state control 
is. however, merely the spectacular crest of a wave of 
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opinion and action which is more strongly indicated by 
the steadily increasing infiltration of state influence and 
control into county road administration and of county 
influence and control into township road administration. 
In some cases by financial aid and the inevitably asso- 
ciated supervision, in other cases by gradual absorption 
of mileage, states and counties are centralizing public- 
roads Management to an extent which is much more 
significant of the general trend than is the special action 
of North Carolina and Virginia. 

With cooperation and consolidation a fact in the 
making, the task of engineering is to direct legislative 
thinking to correct conclusions and action, as Mir. 
MacDonald emphasizes. The problems of the incidence 
of taxation and of the distribution and control of tax 
money and the directly related questions of design and 
construction call for statesmanship having the technical 
background of engineering experience. 


Public Engineering Efficiency 


ERIOUS charges now widely current against 

municipal expenditure are to the effect that costs 
are extravagantly high, that exorbitant taxes are ren- 
dered necessary, and that these evils come to pass largely 
because municipal administration is inefficient, wasteful 
and dishonest. Too often no attempt is made to separate 
the sheep from the goats in bringing these charges, but 
all municipal officials and employees and the public 
services they administer are grouped together and 
indicted. The publisher of the Chicago Tribune has even 
gone so far as to say that anyone’s employment by a 
governmental agency is sufficient proof of his irre- 
sponsibility ! 

In the face of such intemperate statements it is 
unnecessary to enter into discussion of the relative merits 
of commercial competition and professional ambitions 
as incentives to efficiency and economy in administration. 
Sut the grave injustice of the charges cannot be ignored. 
especially as they apply to the technical and professional 
staffs in public service. It is safe to say that public- 
improvement construction by and large is directed as 
carefully and efficiently toward the goal of social service 
as are the operations of most commercial enterprises 
toward private profit. 

The engineer who plans public improvements must, 
it is true, compromise with his own best judgment at 
times because of the pressure applied by minority groups 
to bring about a result more in keeping with their own 
immediate interests. Examples are numerous where 
improvements have been forced into execution over the 
strong opposition of the city’s engineers. Yet, despite 
such handicaps, the broad fact is that sewerage systems. 
water systems and highways serve admirably the pur- 
poses for which they were intended. Even in Chicago, 
which today enjoys such a doubtful reputation for 
administrative integrity, the engineering forces respon- 
sible for the planning of public improvements are 
accorded an enviable position by their own profession. 

Municipal engineers, indeed, lead the way in many 
elements of sound and honest method. They are fore- 
most in utilizing open competitive bidding and _ strict 
inspection of materials and construction. The standard 
set is that of obtaining the best results possible at the 
least cost to the city, regardless of the name or business 


+21 
connections of the bidder. Showing partiaiity to a com 
pany interested in supplying services or products at 
monopoly prices, a device not at all unusual in private 
business, becomes justly a matter of public scandal and 
criminal action whenever brought to light in municipal 
administration. The legal restrictions imposed on the 
conduct of public business make it evident that we most 
frequently demand of it a far ligher standard of econ 
omy and honesty than we do of 
enterprise. 


private commercial 

The operations of municipal facilities are continually 
a matter of public concern. Their object im every 
is not to produce a money profit but to supply the best 
service possible with the funds available. .\nd_ today’s 
spectacle of public servants continuing to serve then 
citizens at no pay at all, enduring hardship and ever 
want to prevent the deplorable consequences of govern 
mental breakdown that would their refusal to 
serve further, stands as a model of loyalty to public 
trust that rhany private businesses might well envy 

We welcome the opportunity to speak for the thou 
sands of efficient and capable engineers in public service 
now under fire. Their day in court has not yet come 
But the indictments against them are being brought in 
most cases by men whose reputation for ability to meet 
their social responsibilities by efficient and honest adnun 
istration of private business has been much tarnished 
within the past two years. 


Cant 


follow 


The Emergency Road 
Appropriation 


yNACTMENT of the bill providing an emergency 
loan of $120,000,000 for state highway construction 
will decide whether 1932 is to be a moderately normal 
year in highway construction or one recording a decided 
slump in this important activity and setting a new low 


point in public-works depression. Prompt action by the 
House of Representatives in approving the appropria 
tions has been followed by delay in the Senate, caused 
chiefly by contention over the method of spreading the 
money. This, it is urged by strong opinion, should be 
according to population and so, supposedly, according to 
the numbers of unemployed, instead of by the method of 
allotment provided for regular federal-aid highway 
funds. In the background, assuming favorable action by 
the Senate, there finally remains the threat of veto indi- 
cated in the criticism» of the House action by the Secre- 
tary of Agriculture. So much for the facts ot legislative 
progress. 

Argument for the appropriation is that it is a loan 
which will be repaid to the federal treasury, that the 
loan will be invested in revenue-paying improvements 
and that beyond most construction operations the money 
will go into the hands of labor—about ninety cents of 
every dollar. No one in or out of Congress has otfered 
evidence that successfully controverts any part of the 
argument. Here, then, we have a situation in which 
the right course of action is plainly so snarled and tangled 
by “political” reasoning that a positive unemployment 
relief measure is endangered and a great transportation 
development program is threatened with a sethack. The 
roadbuilding industry has a definite task of whipping 
sound sense into its legislators at Washington 
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THE NEw railway route between California 
and the north Pacific states, brought into 
service by the completion last fall of a 
203-mile link between Klamath Falls, Ore., 
and Keddie, Calif., is the accomplishment 
of a project conceived and started simul- 


taneously by rival interests some 23 years 
ago, which was halted in mid-career by 
financial difficulties and then abandoned 
on account of World War conditions. Both 
the Great Northern anc the Union Pacific 
had proposed to build south from their 
parallel main lines along the Columbia 
River to reach the higher interior tableland 
of Oregon and thence to push on down 
into California, forming a through north- 
and-south route on the east side of the 
coast range to compete with the Southern 
Pacific route on the west slope. In 1910 
both the former systems were building 
feverishly from the Columbia River up the 
bes Chutes River, mainly on opposite sides, 


but in some places the construction work 
was so difficult and so heavy that the 
rivals built a single joint line. The Union 


Pacific interests stopped first, but the Great 
Northern pushed on far as Bend, Ore., 
150 miles, before abandoning construction. 
About fourteen years later the Great 
Northern revived the project and extended 
the line 65 miles to a connection with the 
Southern Pacific at Chemult, from which 
point it operates &2 miles to Klamath Falls, 
Ore., over Southern Pacifie tracks. In 
1929 the Western Pacific (extending from 
Ogden to San Francisco) and the Great 
Northern entered into a joint agreement to 


as 


build a 203-mile link connecting their two 
systems. Most of the heavy construction 
involved in building that link was con- 


centrated in the section built by the West- 
ern Pacific. This article describes chiefly 
that part of the work, only giving enough 
data concerning the Great Northern work 
to make the article complete EpITor. 


ONSTRUCTION of a 203-mile 
railway line in California and 
Oregon by the Western Pacific 
and the Great Northern railways stands 
out as one of the major construction 
projects of the Far West in recent 
years, in addition to being important as 


a new traffic route connecting the 
Pacific Northwest with central Cali- 


fornia and the states of the Southwest. 


The northern section of the line was 
built by the Great Northern as an ex- 
tension of its line south into Klamath 
Falls, Ore., and the southern section 


was built by the Western Pacific as a 
new line north from Keddie, Calif. 
The two lines join at Bieber, Calif, 
Permission of the Interstate Com- 
merce Commission for the construction 
of this connection was requested Feb. 
14, 1929; a hearing was held in San 
Francisco in November of that vear and 
permits were granted June, 1930. The 


decision of the commission approved 


the construction because the major con- 
nection thus formed would provide a 
competing system in an extensive ter- 
ritory 


previously served by a_ single 





centrated in 112-mile line built by the Western Pacific 
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New Pacific Coast Rail Line 
Formed by 203-Mile Link 


Northwestern states get a new outlet to California 
and the Southwest through the construction of 203 
miles of railway line by the Western Pacific and 
Great Northern—Heaviest construction largely con- 


railroad line, would open up an area of 
standing timber tributary to the new 
line and would reach a section of almost 
undeveloped country. 

Contracts for the construction of the 
new line were let in the summer of 
1930, and the line was opened to traffic 
in November, 1931. Thus there is now 
a new through-route between California 
and the Northwest and Central West, 
1,053 miles from Spokane to San Fran- 
cisco. At San Francisco a connection 
with the Santa Fe system gives access 
to southern California and the South- 
west. 


Western Pacific construction 


Extending northerly from Keddie 
along the backbone of the Sierra 
Nevada Range, the new line of the 


Western Pacific rises from El. 3,100 to 
a high point of 5,732 ft. in 50 miles. 
From that point it runs along a high, 


The new Great Northern-Western Pacific 
line gives a second outlet to the south 
from points in the Pacific Northwest. 


Salt Lake City 
C vt Leak 






























Nine tunnels on the line aggregated 5,338 
ft. Portals were either concrete or tim 
ber with placed rock as shown. 





Fills were numerous and high in 
rough country, but motorized equipment 
made their construction rapid. 


the 


comparatively level plateau section for 
30 miles and then gradually descends 
into the Pit River Valley to El. 4,100 
at its northerly connection with the 
Great Northern. The first section is 
in extremely rough country, as evi- 
denced by the fact that eight of the 
twelve major bridge structures and five 
of the nine tunnels occur in the first 
7 miles. In this section the line crosses 
a series of precipitous canyons before 
beginning the gradual climb past Lake 
Almanor to the summit at Norvell. 
The following 30-mile section on the 
plateau east of Lassen Volcanic National 
Park is of comparatively light construc- 
tion. The remaining section to the 
north is featured by side-hill location 
where benching is the predominant type 
of grading. 

In general, the terrain is rough, 
mountainous and typical of north cen- 
tral California. The territory is cov- 
ered with a dense growth of yellow pine 
and other conifers, except for short 
sections at either end. 

Contract Set-Up—Following an in- 
spection of the entire Western Pacific 
section by a group of selected contrac- 
tors, headed by the chief engineer and 
staff, bids were requested on the project 
as a whole. The low bid was submitted 
by a combination formed by the Utah 
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The steepest grades are found in the shovels were in use on the entire proj- 


southern half of the new line where it 
crosses over the Sierra Nevada Range. 


Construction Co., Ogden, and W. A. 
Bechtel Co., San Francisco, known as 
the Utah-Bechtel Co. Award of the 
general contract at about $5,000,000 
was made to this company. It covered 
major items, including clearing, grad- 
ing, bridges, trestles, culverts, tunnets, 
track and ballasting. Rights-of-way, 
fencing, cattle guards and minor struc- 
tures were let under separate contract. 
The general contractor divided the line 
into eight sections, retained two for its 
two constituent organizations and sublet 
the other six sections under contracts 
that included handling of general work, 
bridge foundations and retaining walls. 
Bridge-steel erection and_ tracklaying 
were awarded as separate contracts by 
the general contractor. 

Clearing and Grading—About 53 per 
cent of the line lies within national 
forest areas and involved clearing of 
heavy timber under supervision of the 
U. S. Forest Service. The clearing 
amounted to 1,932 acres, most of it on 
heavily wooded slopes, and was done 
the latter part of 1930. Much of the 
timber was used during construction for 
temporary work, tunnel packing and at 
the camps. The rest of the merchant- 
able grade was sent to the mills at 
Westwood. 

With minor exceptions, the grading 
operations, which involved 4,000,000 
cu.yd. of material, were done with gas 
and steam shovels, truck transportation 
being used. One exception was the 
level plateau section where fills were 
relatively low. There draglines were 
used. In some cases 500 lin.ft. of fill 
was placed with a dragline in 24 hours, 
using a crew of three men per shift. 
As a general rule, the equipment was 
taken to the various points of the job 
under its own power. Side slopes of 
cuts varied from 4:1 to 1:1, and slopes 
of fills were 14:1. 

One of the. special grading features 
was the cut at Sheep Camp Creek, in- 
volving the removal of 256,000 yd. from 
a 110-ft. depth of cut and the use of 
this material for fill. For this work 
12-yd.-capacity, tractor-drawn,  two- 
wheel carts were used. 

Another major feature of the excava- 
tion work was a blast of 100,000 Ib. of 
explosive to loosen a section for rock 
benching. The shot loosened 175,000 
tons of side-hill material along a 450-ft. 
section of line. 

During the height of the work 27 


ect, together with their complement of 
compressors, drills and other equipment. 
About 62 per cent of the excavation 
work was rock. 

Bridges—The schedule for bridging 
waterways, side draws and ravines was 
early recognized as having an impor- 
tant relation to the speed and cost of 
the entire project. Preliminary study 
showed that it would be impossible to 
build major structures in advance of the 
grading because the limited width, ex- 
cessive curvature and steep grades of 
the available roads would prohibit the 
trucking in of bridge steel. As a result 


The major part of the new line is in the 
section of 
fornia. 


mountainous northern Cali- 
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MILEAGI ELEVATIONS ANID THROUGH 
DISTANCES 
ble 
Miles t 
San Francisco, Western Pacific 25 
Keddie, Western Pacific 281 3,212 
Norvel (summit), Western Pac 52 5.732 
Bieber, meets Great Northern _— 60 4.120 
Klamath Falls, Great Northern | “"° 91 4.100 
Chemult (summit) Great Northern 82 4754 
Bend, Great Nerthern 65 3.000 
Wishram (Columbia River), Great 
Northern 15! 162 
FTHROUGH DISTANCES BY NEW ROUT! 






San Francisco to Portland RRS 
San Francisco to Spokane 1.053 






the structures were designed for speedy 






erection as the track was manapacten to 
the successive Further considera 
tion eliminated use of structures that 
would require falsework, because ot 
difficulties in handling material and the 
delay required to prepare for theit 
erection. 

Accordingly, all major bridge struc 
tures are of the viaduct type with maxi 






sites. 

















mum span lengths of 75 ft. between 
towers, except the initial span at 
Spanish Creek, where a 95-ft. span was 
used because of interference. The struc 






tures are all of the 
type. Foundations 


deck-plate girdet 
built at the 
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Swinging north, the extension leaves the 
Western Pacific main line on a viaduct 
617 ft. The third leg of a Y con- 
nection is provided by a tunnel through 

the ridge in the 


ong. 


background. 


time of grading and were ready for 
steel erection when track work advanced 
to the site. Three viaducts are more 
than 100 ft. high, the highest being at 
Clear Creek. 
of 225 ft. 
One of the most important structures 
of the line was the Spanish Creek 
viaduct at the south end of the new 
line. It begins at a point a few feet 
beyond the east portal of a main-line 
tunnel and where the main line swings 


It has a maximum height 


south on a 3-deg. curve across Spanish 
Creek on a viaduct. The new 
line leaves the main line at an angle of 
5 deg., 44 min., part on tangent and 
part 10-deg. curve. The two legs of 
the Y formed by the two viaducts are 
connected by a tunnel on the far side 
of the canyon to form the third leg of 
the connection, and they afford a direct 
line into the new terminal yard at 
Keddie, about a mile beyond the cross- 
ing on the main line. 

Construction of the viaduct 
involved many problems of interference 
with the structure and its 
foundations, also with main-line opera- 
tions. These problems were success- 
fully handled without delay to 
line traffic, ex- 
tended 54 ft. base of rail at the 
west abutment of the old structure. 

lunnels—There 


similar 


second 


existing 


main- 
although excavations 


below 


are nine tunnels on 
the line, ranging from 400 to 1,000 ft. 
long and with an aggregate length ot 
5,338 ft. On tangent, tunnels have a 17-ft. 
horizontal and 22-ft. vertical clearance; 
horizontal clearance is increased to 18 
ft. on curves. Most of the tunnels are 
provided with 12x12-in. timber sets on 
18-in. to 3-ft. centers, depending on the 





character of the material through which 
they are driven. Vertical side 
were used in all tunnels without 
plates. 


posts 
wali 
Portals are either concrete or 
timber with rock facing. Partial con- 
crete lining is used in sections of bad 
ground. 

Five tunnels occur in the first 6 miles 
ot the line north from Keddie. They 
encountered, principally, and 
broken shale, giving considerable 
trouble in driving. With one excep- 
tion, tunnels were driven from a top 
center heading, enlargement being han- 
dled by short boom shovels operated by 
compressed air. One of the tunnels 
was driven through clay for 1,000 ft., 
and air spades were used exclusively 
for excavating that section. 

Tracklaying—Track was laid with 
85-lb. rail, dinky engines and pioneer 
cars being used. Ties were hauled 
ahead of the tracklaying gangs and dis- 


loose 
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tributed by trucks. This advance 
ply was sufficient to half-tie the t: 
Full-tie and spike gangs followed 
track laying, which averaged 3} mile | 
day. All main-line track was full ¢ 
plated and was equipped with an ay 
age of six rail anchors per rail. 1 
line was provided with fourteen sidi1 
in addition to the Y at the Ked 
terminal. 

Keddie Terminal—To handle freig 
traffic originating on the new line a: 
transfers from the main line, a juncti 
terminal yard was built at Keddie. 
that point the old line is located on 
steep hillside bench that had been « 
cavated for the single main-line tra 
This area was widened by benching a 
filling to provide room for four add 
tional tracks, totaling 33,140 ft., at t! 
expense of moving 420,000 cu.yd. of n 
terial. In addition to the five track 
this terminal was equipped with a fom 
stall timber-frame engine house wit 
concrete pits, a 120-ft. continuous tur 
table, a steel-frame machine shop ai 
boiler room, 10,000-bbl. fuel-oil 
age tank and the usual water, oil an 
sand facilities. 

The fuel-oil system provides an auto 
matically controlled supply to the o 
columns. Storage is provided in th 
10,000-bbI. tank, which in turn sup 
plies two 12,000-gal. buried tanks acting 
as immediate reservoirs for the oil 
columns. Hot oil is kept circulating 
from these tanks to the columns by 
pressure pumps, and the engine suppl) 
at the columns is controlled by limit 
switches, 

Water supply for the terminal i- 
obtained by a 4-in. gravity pipe line | 
miles long from a near-by stream. 
head on 
for fire 
60,000- 


stor 


the line is sufficient to provid 
protection. Storage tanks ot 
and 75,000-gal. capacity ar 


Viaducts were used for all valley cross- 

ings to permit rapid steel erection. This 

was desirable because lack of roads did 

not permit bringing in steel in advance 
of track construction. 
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The track was half-tied by truck distri- 
bution ahead of rail laying. 


located in the terminal area. 


Full-line 


pressure can be delivered at the lower 
tank near the station for fire purposes 
by means of a bypass at the upper tank. 

The turntable is of E-70 capacity, 
with concrete pit wall and circle rail 
foundations resting on creosoted piles. 


These piles are on 3-ft. centers driven 
to refusal. The center pier is a rein- 
forced-concrete shaft 6 ft. square by 35 
it. deep, resting on bedrock. 

Water Stations — Three principal 
water stations have been put in service, 
two having tanks supplied by deep-we'!l 
turbine equipment with direct electric- 
motor drive and automatic float con- 
trol. The third station is powered by a 
40-hp. semi-diesel engine elevating 
water 180 ft. through a 6-in. line (6,600 
it. long) from a near-by stream. <A 


2U-hp. semi-diesel standby unit 
stalled for emergency use. 

The well at Hall's Flat 
through 700 ft. of basaltic lava to a 
depth of 766 ft. The lift is 646 ft. 
from bottom of bowls to ground line. 
The pump with a  100-hp. 
motor, has 21 stages, and under a 24- 
hour test delivered 437 g.p.m. con- 
tinuously with only 1 it. of drawdown. 

Personnel—The engineering staff of 
the Western Railroad Co. was 
in charge of the project under the 
general direction of J. W. Willams, 
chief engineer. T. L. Phillips is 
principal assistant engineer, H. M. 
Smitten bridge engineer, and G. W. 
Frantz office engineer, located at the 
company San Fran- 


drilled 


Was 


operates 


Pacific 


headquarters in 


Half of the line lies in national forest 
areas and involved supervised clearing in 


stands of yellow pine. 


perated undet 
Llollenbeck, Col l 
Ek. N. Whelan, 
i idquarters at 


1 


Operations 


work 
following: 
Idaho; 
lrancisco: | 
\ngeles:  Hetselt 
Ogden, Utah: Frede 
Construction CC 
W. H. Puckett, Bo 

\ subcontract tf 
let to Joe Gerrick 
nd one tor tracklaving 


l-orsythe, Oakland, Calit 


Be ise, 


ewis C 


Great Northern construction 


Concurrent with the buildin 


Western 


Northern 


Pacific's extension, the G 


R Lilway extended 
south from Kila 


connect W1 


Bieber, 


ie 


300 ft. higher 


1 
Is ONIN nig 


About 
involved, and the 
eight steel bridges with numersi 
timber trestles. are 
line. The 
was laid with new 90-lb. rail. 

The located line was accessible fro 
existing railroads at two points. Thi 
were used for carrying forward the cor 
struction opera 
ions were similar in general to Wester 


1 1 


Pacific construction, with power shove 


ends. 2,000,000 cu.vd. of 
ing is 


clude 
lesser 


structure 


tunnels on the 


y tr 
main 


operations. Grading 


and trucks constituting the major equip 
ment. 
operated 
excavating and stripping. 

Tracklaying was done by a n 
consisting of a flat car 
structure, which provided 
moving rail and ties 
the track. Tracklaving was scheduled 
at the rate of 8,500 ft. of complete 
track per day. Bolting and spiking was 
done with pneumatic machines. 

Terminal facilities at Klamath Falls 
were increased at the time of construc- 
tion of the new line. At 
interchange terminal was constructed 
jointly with the Western Pacific. ‘This 
latter terminal includes about 17.500 
ft. of vard track, a four-stall round 
house, station and other buildings fo: 
employees. 

Personnel—The line from Klamath 
Falls to Bieber was built by the A. 
Guthrie & Co., St. Paul, Minn., unde: 
contract that included grading, bridge- 
work, tracklaying and surfacing. The 
work was carried out under the super 
vision of J. R. W. Davis, chief engineer, 
with direct supervision in charge of Col. 
F. Mears, assistant chief 
Seattle. 


hydraulically 
used fo 


Tractor - drawn 


scrapers were also 


with 
trams 


out m tront ol 


Bieber an 


engineer, 
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Long Pontoon Forms 
Drawspan in Railway Bridge 


Pivoted barge has elevating track deck—Timbers 
framed and creosoted on West Coast shipped for 
erection on Mississippi River by railway forces 


CREOSOTED-TIMBER pontoon 
A 396x50 ft. for the draw opening 

of the Mississippi River bridge of 
the Chicago, Milwaukee, St. Paul & 
Pacific Railroad, at Wabasha, Minn. 
(lig. 1), serves to call attention to this 
unusual type of structure, in which the 
fixed portions consist mainly ef timber 
trestles, leaving a navigation channel 
that is closed by a single pontoon. At 
one end the downstream corner of the 
pontoon is pivoted to a pile pier, the 
free end resting against a pile bumper. 
This railway has three such bridges on 
the Mississippi. At the Wabasha bridge, 
on a short branch line to Chippewa 
Falls, Wis., the channel opening is 305 
ft. in the clear. 

The new pontoon, designed for 
Cooper’s E-50 loading, is in reality a 
huge barge. It has five lines cf longi- 
tudinal bulkheads built up solid with 
timbers 10x18 and 8x18 in., 20 to 60 
ft. long, laid flat and bolted together, 
while circular washers or shear dowels 
set in the contact faces prevent any 
longitudinal slip. Diagonal bracing 
forms transverse trusses 2 ft. apart, as 
shown in Fig. 2. The plank sheathing 
on the upstream side is covered with 
steel plates as protection from ice. With 
a depth of 7 ft. 4 in. on the center line, 
the pontoon has a draft of 3 ft. light 
and about 5 ft. with a heavy train. 


Elevating deck 


To provide for changes in river level, 
there is an adjustable track deck with a 
vertical travel of 11 ft. (Fig. 2). At in- 





tervals of 12 ft. are groups of four posts 
seated on the bottom members of the 
hull and etxending about 19 ft. above 
the deck. The ends of I-beams, which 
form the floor beams of the track deck, 
fit between these posts. Timber string- 
ers with ties and rails complete the 
track. With the river at high-water 
level, the floor beams rest on blocking 


on the deck of the pontoon. As the 
water falls, the track is raised by 
screw jacks under the floor beams, 


which are then supported at the re- 
quired level by blocking between the 
The changes are made in lifts of 
8 in., using 8-in. blocking handled by the 
{wo attendants. 

At each end of the track deck is a 
414-ft. apron, or deck girder, hinged on 
the pontoon, normally having its outer 
end seated on a pier of the approach 
trestle where the rails are connected by 
a lap joint. For operating, the pontoon 
has a steam hoisting engine with special 
sheave over which passes a chain hav- 
ing links 6x14 in. This chain is laid 
diagonally across the channel bed and 
has its ends anchored to pile clusters. 


pests. 


Framing and creosoting 


All hull timbers are of fir and were 
framed, bored and match-marked before 
being creosoted. Lumber to be treated 
was sent direct from the sawmills to the 
treating plant at Seattle, Wash., where 


Fig. 1—Pontoon 396x50 ft. 
launching. 


ready for 
Elevating track deck between 


posts was placed later. 
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24 
the Boulton process of seasonin 
boiling in oil under vacuum wa; 
lowed by the full-cell pressure treatn 
This controlled seasoning expedite 
work and resulted in less checking : 
is sometimes produced by air seaso: 
particularly in large timbers. 

Prior to treatment, all members \ 
completely framed and bored. W)! 
shrinkage after framing would be ol) 
tionable, the members were preseaso 
by the Boulton process and, after {. 
cation, were creosoted under press: 
This framing of preseasoned preshri): 
timber resulted in close adherence to ; 
dimensions. All of the treated ps 
were incised to promote penetration 
the creosote and to lessen the occurre: 
of seasoning checks during treatine 
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Fig. 2—Pontoon for drawspan, with track 

deck adjustable for water level. Note 

shear dowels between timbers forming 
solid longitudinal bulkheads. 


The process was in accordance with thie 
specifications of the American Railwa: 
Engineering Association for a 10-Ib. al) 
sorption with coal-tar creosote. 

Since framing at the treating plant 
required close accuracy, several special 
tools were developed, particuarly for 
countersinking and recessing for the 
shear rings in the large bulkhead tim 
bers. These ring-shaped grooves are 
shown in Fig. 3, which shows also the 
bored holes and the tooth marks of the 
incising machine. Bulkheads, trusses 
and some other parts were assemble: 
to insure accuracy. Framing was done 
at a power-driven table over which were 
suspended multiple machines for dap- 
ping, beveling, boring and trimming. 
while air hoists and other handling 
equipment speeded the operations. 

The finished material was shipped to 
Wabasha, Minn., where the pontoon was 
built on cribs on the river bank, a loco 
motive crane handling the timbers 
When completed, it weighed about 1,600) 
tons and was supported by 120 screw 
jacks while the cribs were removed, th: 
jacks then lowering it upon skidway- 
with a slope of 124 per cent. It was 
held by cables passed around the hu!! 
and had both ends anchored to piles o: 
the shore side. Just above the deck a 
length of manila rope was spliced int 
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Fig. 3—Fir timber incised, bored and cut 
for shear rings or dowels before treatment. 


each cable. On Dec. 31 the pontoon 
was launched, all the manila ropes being 
cut simultaneously and the pontoon slid- 
ing sideways into the river, It was put 
into service on Jan. 9, 1932. 





This pontoon was designed and built 
under the Charles F. 
Loweth, chief engineer of the Chicago 
Milwaukee, St. Paul & Pacific Railway 
W. H. Penfield was engineer of main 
tenance of way, Charles N. Bainbridge 
engineer of design, and Arthur Daniels 
division engineer. Framing and treat 
ing were done by the West Coast Wood 
Preserving Co., Seattle, Wash., and 
erection was by the railway’s bridge and 
building department. Including new 
piling for the hinge pier and buffer pier 
and also the machinery equipment, the 
cost of this pontoon draw will be in the 
neighborhood of $72,000 


direction ot 


Chinese Railway Continues 
Construction Work 


First section of Hangchow-Kiangshan Railway completed—Stand- 
ard-gage light rails used, but structures are built for heavy loading 


By Arthur M. Shaw 


Consulting Engineer for Chinese National Con- 
struction Commission and Chekiang Provincial 
Government 


In SPITE of wars, bandits and political up- 
heavals, construction of the Hangchow- 
Kiangshan Railway has proceeded steadily 
under the management of Chinese engi- 
neers, as described in this article by Mr. 
Shaw, who is not only consulting engineer 
for the national government of China and 
the provincial government of Chekiang, but 
also acts as consulting engineer for the 
railway. While built as a pioneer line with 
light track construction, it is of standard 
gage for connection with other lines and 
has its bridges built for heavy loading. 
—EDITOR. 


NE OF THE few railway proj- 
ects of China to start construction 
during recent years is the Hang- 
chow-Kiangshan Railway, which is now 
completing its first stage to Lanchi, 201 
km. (125 miles). Train service is in 
operation to I-Wu (76 miles), and it is 
expected that tracklaying will reach 
Lanchi this month. 
Structures and Material—During the 
past year the rate of exchange, from sil- 
ver to gold dollars, has remained at an 















average of about 44 to 1. This has made 
it imperative that local materials be used 
to the fullest possible extent. In gen 

eral this has resulted in more permanent 
ccnstruction than was originally planned 

niass concrete arches being employed 
instead of temporary timber trestles 

and concrete-pipe culverts instead oi 
corrugated metal. As 4-ft. concrete pipes 
were the largest that'could be conveni- 
ently handled with the equipment avail- 
able, multiple lines of pipes, to as many 
as four lines, were used when greater 
capacity was required. On account of 
the high cost of lumber, culvert forms 
were of standardized design so far as 
practicable, so that the same forms might 
serve for a number of culverts. Rein- 
forcing was used only in the 36-in. and 
larger sizes. 

A few short-span deck girders were 
used, the masonry supports being pre- 
pared in advance of tracklaying and the 
girders brought up and placed by the 
track gangs. Some 20-ft. openings de- 
signed for deck-plate girders have been 
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Fig. |1—Temporary concrete columns carry 
stringer spans and track over concrete 


culvert until arch concrete has set 


that rested on the culvert walls and were 
later partly embedded in the concrete of 
the arch Timber caps and 
stringers on these columns carried the 
track until the arches were ready to re- 
ceive their load. This method, illustrated 
in Fig. 1, saved two or more weeks’ de- 
lay in tracklaying. 

Transportation of materials in ad- 
vance of tracklaying often was a major 
problem. Cement of local manufacture 
was purchased in Shanghai, brought by 
rail or water to Hangchow and trans- 
ferred to junks for hauling up the Chien 
Tang River, or by canal to near-by 
points. In the most extreme cases the 
cement was taken to Lanchi (100 miles) 
Ly junks, which usually made part of 
the trip under sail but always required 
manpower fer a considerable part of the 
trip. At the shoals and rapids the men 
stood in the river, shoving and lifting 


rings. 






Fig. 2—Hangchow-Kiangshan Railway 
crosses the Pu Yan River at Chien Shan 
by steel-girder spans on piers consisting 

of pile clusters. 
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the craft through the current, instead of 
pulling by tow-lines from the shore. 
At Lanchi the cargo was transferred 
to smaller junks for transporting up the 
Kin Wha River as far as the stage of 
water would permit, beyond which it 
was carried on bamboo rafts. From 
these the cement was transferred to 
wheeibarrows on roads designed only 
for pedestrian travel. Cement purchased 
in Shanghai for $7.10 (Mexican) 
might easily cost nearly $11 on the job, 
but considering the conditions even this 
cost does not appear excessive. 
Difficulties of Construction — The 
troubles of early lines in getting past the 
many graves scattered over the country 
are well known, and while a method has 
been developed that greatly simplifies 
this difficulty, it still is something of a 
problem. Walled cities also present a 
difficulty. In the interior there is not 
only a local sentiment against making a 
breach in the wall but the walled-in 
areas usually are completely filled with 
solid blocks of buildings, 


separated by 
narrow paved streets. 


In most cases the 
railway is located as close to the city 
wall as practicable, though in two cases, 
by agreement with the local authorities, 
a small breach was made at the corner. 
The city wall of Chuki, which dates back 
at least to the time of Columbus, rests 
on the talus of a prehistoric mountain 
slide. In cutting through. this material 
to a depth of 18 ft., vitrified drain tiles, 
obviously in their original position, were 
exposed by the grading gang. 

Extension to Yushan—Location sur- 
veys and detailed estimates have been 
completed for the second section, ex- 
tending to Yushan, 230 miles from 
This will reach the head- 
waters of the river system ‘of Kiangsi 
Province. Construction will be started 
as soon as the line is completed to 
Lanchi. Nearly the entire northern 
half of Kiangsi Province can be reached 
by boats, which navigate up to Yushan. 
\bout 70 per cent of this extension will 
be a valley line, but from Kiangshan to 
Yushan it will pass over the mountain 
range that forms the boundary between 
Chekiang and Kiangsi provinces. A low 


Hangchow. 











Fig. 3—Temporary 20-ft. span of timber 
stringers with kneebraces, on abutments 
built for deck girders. 


railway,” 


except that all permanent 
waterway [ 


structures are capable of 
carrying heavy traffic and, so far as 
practicable, other features are designed 
for a later revision to conform to 
Chinese Government Railway standards. 
The favorable nature of the country 
traversed has made it possible to adhere 
to a limit of 6 deg. (metric) for curves 
and grades of 1 per cent compensated 
for curvature. For financial reasons 35- 
Ib. rail was used. All temporary track 
structures were designed to the limit im- 
posed by this light section of ra‘’, the 
axle loads assumed for designing being 
7 tons for cars and 8.6 tons for locomo- 
tives. The same standards of construction 
will be used in the Yushan extension. 
Method of Financing—While Cheki- 
ang Province has suffered less from 
pelitical disturbances, floods and other 
troubles than almost any other section, 
it has suffered indirectly. Only through 
the foresight and energy of former Gov- 


Fig. 4—New Hangchow-Kiangshan Rail- 
way in China and its extensions. 











saddle affords an easy passage, with] | 
light work and little curvature. | 
Character of Railway—The line is de- 
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ernor Chang Chin-Kiang (now cha 
man of the National Construction Cor 
niission) has the construction of the li: 
been made possible. As much of t! 
provincial revenue as could be spar 
was devoted to the construction of th 
railway, and the credit of the province 
was pledged to local banks for the sma 
loan found necessary for its completior 

The project is administered as 
strictly provincial venture, through th: 
construction division of the province 
The commissioner of construction, \ 
F. Tseng, served for three years a 
vice-chairman of the National Construc- 
tion Commission and has undertaken to 
complete this railway through to 
Yushan during the coming year. 

Operating Results—The first section, 
32 km., was put in operation on June 1, 
1931. Service was extended as the track 
was completed, thus giving an oppor- 
tunity for observing the effect of addi- 
tional length on the revenue derived 
per unit of length. Thus an average 
daily revenue of $1.39 (Mexican) per 
kilometer during the 27 days that serv- 
ice extended only to Chien Shan (32 
km.) was followed by a steady increase 
to $10.19 with service to I-Wu (128 
km.). As was expected, the initial 
revenue has been derived almost entirely 
from ticket sales, the development of 
freight business in this country neces- 
sarily running parallel with a gradual 
evolution of the economic changes that 
take place in the territory served. 

Personnel—Since its inception in 1928 
the project has been under the direct 
charge of C. Y. Tu, managing director 
and engineer-in-chief. Y. Y. Liu is 
associate director, C. Y. Hou bridge en- 
gineer, Easin Mao mechanical engineer, 
and M. I. Wu and Y. W. Pao are di- 
vision engineers in charge of construc- 
tion. The organization is 100 per cent 
Chinese, but the commissioner, manag- 
ing director, associate director and two 
of the department heads are graduates 
of Western universities, all but one of 
which were American institutions. The 
writer has been assigned for part-time 
duty as consulting engineer. 
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A Public Roads Crisis Demands 


Engineering Statesmanship 


Antiquated administration of 


local 


roads and _piratical 


raids on financial foundation threaten highway development 
and call for vigorous intervention of organized engineering 


By Thomas H. MacDonald 


Chief, Bureau of Public Roads, 
Washington, D.C. 


DESIRE to emphasize the necessity 
| scr engineering statesmanship in 

planning financial and administrative 
policies and to assert the right, through 
accomplishment, of the state highway 
departments to formulate the principles 
written into future road legislation. 

Ever since the first state highway de- 
partment was established there has been 
a fairly consistent progress toward bet- 
ter rural highway administration. This 
progress can in general be credited to 
the engineering profession. It, how- 
ever, has not been sufficiently rapid for 
the critical time that has now come upon 
us. We are confronted with a difficult 
fiscal situation, with the unequivocal 
demand for no decrease in either the 
quality or the extension of highway 
service and with an acute reaction 
against taxation, particularly of real 
property. There are more than a few 
demands to divert the income from spe- 
cial taxes upon the road user for other 
governmental purposes. And _ it 
probable that in another year, although 
business conditions have materially 
changed for the better, there will be 
widespread and vigorous attempts to 
divert this income for a variety of uses 
and from the control of the state high- 
way departments. 


is 


Observe the situation! 


The states, without exception, that 
have placed the administration of the 
income from the gax taxes and the 
motor-vehicle registration fees wholly 
under the control of the state highway 
departments are in the best condition 
financially to carry forward their state- 
road programs and to extend assistance 
beyond the roads included within the 
state systems. 

The states that, while not retaining 
within the state highway departments 
direct expenditure of all the income 
irom these taxes, have provided a gen- 
eral control of the expenditures of the 
part of the income allocated to other 
governmental divisions are without ex- 
ception able to meet their obligation for 
state roads, and through this definite 
direction they are obtaining the coordi- 


Extracts from an address delivered at 
the annual convention of the Association of 
Highway Officials of the North Atlantic 
States, Feb. 17-19, 1932. 


state and local road improve 


nation of 
ment, 
The states that have divided between 
the and other without 
state control a material part of the in 
come from these funds are almost with 
out exception facing serious financial 
difficulties both on the part of the stat 
and the localities, to maintain existing 
roads and to go forward 
largely reduced program. 


states agencies 


with even a 


Local roads bankrupt 


Local roads, constituting the big per 
centage of all public highways, have 
remained under the jurisdiction of the 
local officials, whose basic were 
provided to meet pioneer conditions, a 
totally different method of travel and 
the use of funds derived essentially from 
local taxation. 

There certain characteristics of 
this system. Among them are the mul- 
tiplicity of small administrative boards 
with power to tax and to expend the 
proceeds, the election of road officials 
(such as that of town superintendent), 
the utilization of day labor or force- 
account methods, the lack of budgeting 
income or a predetermined program, the 
lack of engineering, the purchasing of 
machinery or materials in small amounts, 
the unnecessary duplication of equip- 
ment that cannot be used to full eff 
ciency, road work done at the wrong 
periods of the year, the lack of con 
tinuous maintenance and the lack of 
sufficient funds to make possible efficient 
operation. 

The county has generally been the 
smallest unit to have legal authority to 
issue bonds for rural roads. This 
authority, combined with bad fiscal prac- 
tices, is responsible for the present in- 
extricable financial position of many 
county governments. There are many 
counties whose assessed valuations at 
present would fall far below the legal 
requirements to support the amount of 
outstanding bonds. 

Because of these accumulated local 
debts: it is difficult to determine how 
much can be done to relieve property 

taxation at once, but it is not difficult 
to determine that the only help for the 
situation that gives promise of relief is 
a thorough-going revision of our system 
of local road administration, in so far 
as the strictly rural townships and 
counties are concerned. The problem 


laws 


are 


3 

vy stat ist be treated wit 
bjectives: (1) to establish an efficie 
rganization so constituted as t 
stand the spol Vstel (2) to pre 
in allocation of available road fu 


as not to deteat the vreater-pury 


to decrease incor 
Administration reform 


states may 
that 


in which county or town 


lhe 
tl 


those are small in area 


essentially rural in 


states complete jurisdiction eC} 

oads should be placed under the stat 
highway departments; (2) those stat 
that are large in area and in hi 
county government has been well de 


veloped and that contain a 
metropolitan areas. Ji these the small 
of governme ( 
ships should be consolidated under tl 

ninties, and i of road admini 
tration left smaller than the 

The metropolitan counties have suff 
cient road income to provide for th 
maintenance of an adequate engineering 
staff, and this should be the standard 
for the grouping, if necessary, of the 
remaining counties into districts 

An established 
should be set up, under which the stat 
highway department would establis! 
standard specifications and methods ot 


number « 


wits i such as the tow! 


( ounty 


working relationship 


accounting and would exercise authority 
to correlate local road 
with the system of state highways. 

I can no good reason, and son 
disadvantages, for the large states to 
take over all road administration at the 
present time; it will be much better for 
the state highway departments in such 
states to occupy a position analogous 
to the position occupied by the federal 
government in its operations with the 
state highway departments. 


improvement 


see 


Axioms for financing 


1. All income from the gasoline tax 
and the motor-vehicle license 
should be placed under the control of 
the state highway departments. 

2. The first income from these taxes 
should provide for all fixed obligations 
of the state highway system .and a 
sufficient amount should be applied to ; 
construction and _ reconstruction pro 
gram. 

3. A part of the remainder 
road income from these special taxes 
may be used as state aid for the second 
ary-road system under either the direct 
or general control of the state highway 
department. 

4. The rest should be allocated to th 
construction and reconstruction of the 
streets in the cities that are a necessary 
part of the state highway system, urider 
the general control of the state highway 
departments. 


Tees 


of the 


430 





lies the 
reduction of 


In these recommendations 
possibility of a material 
property taxation except where there 
has an accumulation of past in 
debtedness so large as to absorb a large 
part of the income, and unfortunately 
this true in states and many 
counties. 


beer® 


is some 


Don’t hazard earning power 


Any reduction of the funds available 
to the state highway departments below 
that necessary for the constant improve- 
ment and extension of the state highway 
system will result in a loss of income 
from road use and a rapid depreciation 
of the tremendous investment already 
made. This is the economic brake that 
taust be kept in efficient working order 
to stop raids upon these special road 
funds that can only result in the loss 
of a large part of the funds themselves. 

The state highway systems must be 
recognized as a vast public utility whose 
earning capacity, if kept up to a high 
degree of efficiency, is very large and 
constantly growing but whose earning 
power can be cut down overnight. 

Property taxation for rural road pur- 
poses cannot be replaced entirely by 
these special taxes. There is no state 
in which the income from these special 
taxes will support the total cost of the 
necessary annual road program of con- 
struction and maintenance. The prin- 
ciple of divisions of cost between sources 
of revenue based on the character of use 
of the roads must be recognized, which 
makes a distinction between those roads 
that are built and maintained for the 
general use of the public and those that 
are built and maintained to give access 
to the land. 


Cooperation entirely possible 


There is no insurmountable difficulty 
in establishing the coordinated adminis- 
tration necessary to produce the most 
effective results between the state high- 
way department and the local units, 
where these are operating on a basis 
that justifies the maintenance of an 
adequate engineering force. 

While the consolidation into districts 
of a number of rural counties that are 
individually unable to maintain such a 
force is feasible, this would be difficult 
to accomplish, and it would doubtless 
be preferable to set up for such rural 
counties a district under the direct juris- 
diction of the state highway department, 
acting through district engineers ap- 
pointed from its own staff. 

It will be noted that the above recom- 
mendations for cooperative administra- 
tion reduce in substance to a plan in 
which the state highway department 
takes over direction of all essentially 
rural road work, with the exception of 
the metropolitan counties towns 
whose business justifies the maintenance 
of a competent engineering organiza- 
tion. It also extends the activity of the 
state highway department into the cities 
for the improvement of the main arteries 


or 
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of travel with financial and engineering 
cooperation between the state highway 
department and the city engineering de- 
partments. 

This latter suggestion will be criti- 
cized, but the diversion of the income 
from the special road taxes to residential 
streets and those of new subdivisions, 
which will otherwise inevitably result, 
will not aid in meeting the cities’ finan- 
cial problems in providing adequate 
arterial roads to carry the ever-increas- 
ing concentration of traffic. 

I wish to recommend to your asso- 


ciation and to the individual st 
the association that you now tal 
initiative in making studies alo: 
general lines here indicated to 
yourselves in the position of being 
to give accurate determinative and 
pelling information to your state 
latures when these questions shal 
come acute before them. It is a 
when engineering statesmanship ap 
in the highway field can be produ 
of the greatest benefits in an ess 
undertaking—that of providing ade 
highways throughout each state. 





River Tunnel in England 
Made Dry by Grouting 


Part of long submarine tunnel through seamy and 
faulty strata has always given trouble—Grouting 
expedited by stopping railroad traffic on Sundays 


of the Great Western Railway, un- 

der the tidal part of the Severn 
River in England, a length of about 1 
mile has always given considerable 
trouble owing to seams and _ faults. 
This same section was the scene of 
great inrushes of gravel and water 
during its construction in 1879 and 
1882. In 1924 and again in 1929 ex- 
cessive leakage occurred due to the 
development of open joints in the marl 
above the tunnel, but in both cases the 
mouth of the ‘pipe’ was accessible at 
low tide and it was possible to seal 
the opening with concrete poured from 
above. 

Construction records and the recur- 
ring infiltration of water proved the 
existence of open joints and faults in 
the surrounding strata, and it was de- 
cided to strengthen the lining, to fill 
voids and stop the flow of water along 
the roof and consolidate the ground by 
the injection of cement grout. This 
work, which was described recently in 
the Railway Engineer by Raymond 
Carpmael, chief engineer of the rail- 
way, was completed in 1931. 

For the first 4-mile section a contract 
was let in October, 1929. Mixing and 
pumping apparatus and compressors 
for the drills were installed in sheds 
at the ventilation and drainage shaft 
near the south end of the tunnel, the 
air and grout pipes being led down the 
shaft and along the full length of the 
stretch to be grouted. Connections for 
the drill hose and for the in§ection 
branch pipes were provided at inter- 
vals. Travelers that did not encroach 
on the clearance limits for trains 
proved unsatisfactory in drilling the 
arch and were replaced by staging 
mounted on trucks running on the rails. 
This work was done on Sundays, the 
tunnel being closed for 24 hours. 


|: THE 44-mile double-track tunnel > 


Holes in the arch ring, 36 to 42 in 
thick, were drilled from 34 to 5 
into the ground. These holes were oi 
34-in. diameter in the brickwork and 
then 1% in. The 14-in. grout pipes 
extended only through the lining, the 
large holes being well calked or packed 
for their full depth to prevent possible 
damage due to pressure before th 
ground was consolidated. Holes in the 
invert were drilled during the week. 
when railroad traffic was maintained 
The holes extended 4 to 6 ft. below the 
lowest level of the lining. 

Grouting was commenced at. the 
invert and continued up the sides, end- 
ing with the holes in the crown of the 
arch. Considerable water was tapped, 
and the pressure varied according to 
the static head of water, with a maxi- 
mum of 100 Ib. injection pressure. 
The grout ranged from 112 to 896 lb. 
of cement to 80 gal. of water, for high 
and low pressures, respectively. 

This work, completed in April, 1930, 
was so successful that it was decided 
to extend it for another half mile, or 
from the Bristol (south) portal until 
the gravel gave place to solid rock. 
Here the construction operation was 
much the same as in the first section, 
with some modifications suggested by 
experience. The two ventilating shafts 
were grouted in the same way, the one 
at the north end developing extensive 
voids, through which the grout traveled 
for an extreme distance of one-half 
mile, appearing then through the tunnel! 
lining. 

All this work, completed in May. 
1931, was done by the Francois Ce- 
mentation Co. For the tunnel there 
were 4,233 holes, aggregating 21,683 ft. 
with 8,132 tons of grout, or 148 tons 
per foot of tunnel. For the two shafts 
the 102 holes aggregated 445 ft. and 
took 546 tons of grout. 
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Intake Vortex Eliminated by 
Novel Screen Design 


Horizontal cylindrical screen overcomes low- 


water problems of intake swirls, 


entrapped 


air and resulting loss in conduit capacity 


By T. W. Esps 
Water Produc 
Water Department 


Engineer of tion 


San Francisco 


HE PROBLEM of vortex forma- 

tion at the inlet screen of a reser- 

voir outlet, with resulting hydrau- 
lic losses, Was overcome by a novel type 
of screen installed last fall at the Crystal 
Springs reservoir of the San Francisco 
water department. The principal fea- 
tures of the improved design are the 
placing of cylindrical screens in a hori- 
zontal instead of a vertical position, the 
increasing of the area of screened open- 
ings to five times that of the mouth of 
the inlet and the provision for placing 
a system of guide vanes over the top of 
the screens, 

The old outlet, consisting of a shaft 
and tunnels with three screened inlets at 
different elevations, is located near the 
north abutment of the old Crystal 
Springs dam, the well-known structure 
that withstood the San Francisco earth- 
qake of 1906 (ENR, May 8, 1930, p. 
766). -A second outlet of the same gen- 
eral type was constructed in 1931 be- 
cause the extremely low stage of the 
reservoir made construction particu- 
larly economical, even though the addi- 
tional outlet capacity would not be re- 
quired for several years. The low stage 
also made it necessary to replace the 
lowest of the three screens on the old 
outlet, which was missing, presumably 
shaken off and lost in 1906. 

A screen of the new design was in- 
stalled to replace the missing one and 
found to function most satisfac- 
torily. There was no tendency for a 


Was 


Fig. 1—The new and old in screen designs 
at Crystal Springs reservoir. Old ver- 
tical cylinder in right foreground pro- 
duced undesirable vortex conditions. New 
horizontal screens in background operate 
without formation of vortex. Outlet 
shafts are shown, and shadow at extreme 
right is the face of the dam. 


vortex to form even when the wate 
was drawn down to the top of the 
screen. As the water lowered, vanes. 


framework of teel 
plates, were set over the upper half ot 


consisting of a 


the screen resting on angles provided 
along the sides, as an additional pre 
caution against any tendency for circu- 
lar motion to start. The plates were set 
in a vertical position; one 10-tt. plate 





was placed parallel to the longitudinal 
axis of the screen, and two 5-ft. plates 
were placed crosswise at the third 
points of the 10-ft. plate. The top ot 
the plates extended 3 ft. above the top 
of the screen and, in effect, required 
the water to enter the screen through 
six compartments. 

The screens previously in use on the 
old outlet were perforated cylinders 6 it 
in diameter by 12 ft. high but were 


placed in a vertical instead of a hori- 
zontal position over the vertical inlets 
They had not proved 


to the tunnels. 








sati factor vhen perating 1 lit 
required use under a head of less tl 
© it \t such t t Ww 
form over t inlet, | ¢ 
more pronounced as the water suri 
approached the sere Nn, and would ¢ 
n increase in the ¢ if t t 
iir, seriously decreasing the capacity ¢ 
the pipes and pumps below the outlet 
Ihe screens placed on the new out! 
Fig. 2) are 6} it. in diameter by 44 ft 
long with slightly convex ends d 
provided with a 1 -connection t} 


center of the lower side in the form 
a metal sleeve O54 tt. 
projects 2 ft. into the circular mouth 
the inlet. An 
sleeve near the 


TrestS upon 





screen 


bronze ring circling the mouth of th 
inlet. \ngles welded along the middl 
ot the sides of the screen provide su 


Fig. 2—New screen designed to elim- 
inate vortex troubles in position. Cyl- 
inder is 6%) ft. in diameter by 44 ft 
long. Rings are for removing screen, 
which is not fastened, and angle iron is 
to support system of steel vanes if re- 
quired to reduce further tendency for 
vortex to form. 
port for the vanes if, in the future, 


they are considered desirable. 
Foundations consist of a central con 
crete pier containing the inlet and con 
crete cradles to support the ends of the 
screen. The are not fastened 
down and are provided with rings on 
the top so that they can be lifted off and 
replaced by covers to seal the inlets in 
case it 


screens 


becomes necessary tq 
the tunnels or shaft. 

Although the new outlet has not vet 
been used, the success of the : 
placed on the old outlet leads to 
belief that the present design will elim 
nate the trouble due to vortex formatio1 


unwate! 


screet 


the 
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Long-Time Road Pianning 


The Netherlands government recent}, 
adopted a 25-year plan for the compk 
tion of its highway reconstruction. The 
total cost is placed at about $200,000 
Included in the program are main roads 
for international travel as well as lines 
connecting the principal cities. Several 
large bridges are included, among then 
two over the Rhine Arnheim and 
Nijmegen, 


near 
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Oklahoma City’s Growth Demands 
Extensive Railroad Changes 


Right-of-way of one railroad in central district 
sold to city for a park and civic center, and a new 
line built on another location—Grades separated 
on other railroads and terminals reconstructed 


by FE. M. Fry 


Vhlahoma City, Okia. (¢ Vanage 1927-1931) 


(FRADE - SEPARATION PROBLEMS resulting 
from rapid city growth around the original 
railway location in Oklahoma City, neces- 
sitating partial railway abandonment and 
relocation, are reviewed in the two follow- 
ing articles. In the first, Mr. Fry describes 
the development and solution of the prob- 
lem. The second deals with the engineer- 
ing works involved, including track eleva- 
tion and subway design, in which exclusion 
of floodwaters and expediting of heavy 
street traffic were governing factors. 
—EDITOR 


J HEN in 1888 the Choctaw Coal 
& Railroad Co. secured a gov- 
ernment grant for a_right-of- 
way from a point in what was then 
Indian Territory, near the present town 
of Hartshorn, Okla., northwest to Good- 
win, Okla., there was little thought that 
the country along this route would de 
velop to such an extent that the succes 
sors to the grant would be paid several 
million dollars of public funds to aban 
don only about 4 mile of the railroad. 
Previous to the opening of the Okla 
homa country to settlement in 1889 the 
present site of Oklahoma City was a 
cattle range with a sidetrack and shanty 
station on a north and south line of the 
\tchison, Topeka & Santa Fe Railway. 
Soon after this opening for settlement 
the Choctaw Railroad made a location 
for its line westward through the new 
town site of Oklahoma City, the plat 
being filed at Washington and approved 
by the secretary of the interior. 

As scon as the town site was laid out, 
lots were quickly preempted by settlers. 
But when the railroad began construc- 
tion it was opposed by settlers who held 
lots covered by the location survey, with 
the result that the railroad proposed a 
new locatien 2 miles farther north in 
order to avoid the town site. With far 
sighted ideas and civic spirit the people 
raised about $20,000 to buy the neces- 
sary land from the settlers and thus re 
tain the railroad. Residents vouch for 
the story that as the new citizens had 
little money but an abundance of confi 
dence they evolved a plan by which the 
owners of the numerous saloons ad- 


vanced the necessary funds and took city 
scrip, which was in turn accepted by the 
city in payment of saloon license fees. 
By this plan the railway was located on 
its ewn right-of-way through what be- 
came the heart of a city which 40 vears 
$4.000.000 


later voted a bond issue of 


to remove the railroad from the business 
district. 

The Choctaw line was completed in 
1892, and the old station (removed in 
1931) was built in 1899. The railroad 
was acquired by the Chicago, Rock 
Island & Pacific Railway in 1902. 
Owing to the rapid growth of the new 
territory, and later to the discovery of 
vast oil resources, the city’s population 
increased rapidly to 10,000 in 1902 and 
200,000 in 1930. Under these conditions 
and with the railread developing into a 
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New Rock Is/. 
l conmection 
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the business district and occupi: 
that time by the Rock Island and tl 
Louis-San Francisco railroads for t: 
age and station facilities. This 

issue was carried in 1928 by a 7 
vote. 

Originally the Rock Island line 
directly through the central part o1 
city on a private right-of-way bet 
Ist and 2d Sts., as shown on the ac 
panying map. A few years late: 
St. Louis-San Francisco built a com 
tion from its own line, } mile sout! 
the same district. With the new 7- 
diversion the Rock Island now | 
south of the business district and is 
jacent to the St. Louis-San Franc 
right-of-way. That part of the old | 
within the business district, about 41 
in length, is abandoned, but the porti 
east and west are retained for indus! 
purposes, while a new connection cu 
with the St. Louis-San Francisco sp 
at the west side enables Rock Is! 
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Relocation removes railways from central 

section of Oklahoma City and involves 

construction of grade separations and two 
new passenger stations. 


trunk line, with trains crossing the busy 
main streets at frequent intervals, plans 
for grade separation were discussed 
within twenty years after the opening of 
the railroad. Track depression on the 
original location, with street viaducts 
over the line, was proposed by the city; 
but the railroad preferred track eleva- 
tion with street subways. 


Relocation adopted 


In 1927, after prolonged controversy, 
a relocation of the line outside the busi- 
ness district and separation of grades at 
intersecting streets was agreed upon by 
a committee representing the citizens. 
the city administration and the railroads. 
This plan was subject to the approval 
of the people in voting an issue of 
$4,000,000 in bonds with which to ac- 
quire railroad property in the heart of 





freight trains to be operated over the ol 
route as a relief line. Formerly the St 
Louis-San Francisco trains were di 
verted to the Santa Fe line in order t 
use the latter’s station. But a nev 
union station now serves the adjacent 
main lines of the Rock Island and th: 
St: Louis-San Francisco. 

Following the elimination of these 
east and west lines from the business 
district, the Santa Fe undertook to el 
vate its north and south line and im 
prove its terminals. The Missouri 
Kansas-Texas Railroad makes this cit) 
a terminal point, with its station on the 
east side, so that it was not involved i: 
the work of the other lines for the reliet 
of the central business district. How 
ever, in 1921 it improved its entranc 
by a 2}-mile cutoff that eliminated te: 
grade crossings, the old line being re 
tained for industry service (ENR, Sept 
15, 1921, p. 440). 

The tract or right-of-way sold to the 
city and abandoned by the railways 
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ut 4 mile long and 100 to 400 it. 
_comprises about 20 acres and is to 

he utilized as a public park under the 
rms of the bond issue. After many 
val delays this municipal work is now 

ll advanced. The old station built in 
has been demolished, and it is 
likely that public buildings will be 
rected around the park in establishing 
. civic center. 

\ll construction expenses for the new 
line and improvements are paid by the 
railroads, including the subway paving, 
and there is no considerable disturbance 
of underground facilities, as the streets 


}ROO 





are not materially depressed at the sub 
ways. The only construction expense 
to the city is for new storm sewers cat 
ried under the subways and for certai: 
additional subways beyond those pro 
vided for originally, as well as_ the 
widening of some that were included 
the contract. 

The advantages of removal of tracks 
from the streets are already apparent. 
and future development of the city will 
demonstrate that the purchase of the 
railroad property in the central district 
was well worth the amount paid for that 
property. 


Special Railway Changes 
at Oklahoma City 


Grade-separation subways designed to expedite traffic 
and exclude floodwaters—New stations and freight 





NUSUAL CONDITIONS lead- 
ing to extensive railway improve- 
ments at Oklahoma City have 
been reviewed in the preceding article, 
which is supplemented by the following 
particulars of the engineering works, 
some of which present special features 
in design. Briefly, the Rock Island has 
abandoned a part of its line through 
the central district, the right-of-way 
being purchased by the city. It has 
therefore built a diversion line eliminat 
ing grade crossings, while in conjunc- 
tion with the St. Louis-San Francisco 
Railway it has built a new union sta- 
tion. As part of the series of improve- 
ments the Atchison, Topeka & Santa Fe 
Railway is elevating its tracks, elim- 
inating grade crossings of streets and 
railways, and is also building a new 
passenger station and terminal facilities 


Rock Island Railroad relocation 


Having agreed to abandon its orig- 
inal surface line through Oklahoma 
City, retaining only part of the track- 
ige for industry service, the Rock 
Island has built a detour, crossing the 


city some distance south of the old 
location and north of the North Ca- 


nadian River. This new line is about 
7 miles long, with maximum grades ot 
1.10 to 0.50 per cent. 

Since the new line is adjacent to the 
right-of-way of the St. Louis & San 
francisco Railway in passing through 
the business section of the city, as 
shown by the map accompanying the 
previous article, the two roads have 
built a union station occupying about a 
liock between Harvey and Hudson Sts. 

he street front of the station is shown 


terminals built—Seven miles of one railway diverted 





in Fig. 1. Both the tracks and station 
facilities about at street level. 
ramp leading down from the concourse 
to a subway under the tracks, from 
which stairs and elevators provide ac 
cess to the platforms. Three passenget 
platforms, 1,000 to 1,200 ft. long and 
22 ft. wide, have butterfly shelter roofs. 
There are six passenger tracks, with 
through-freight tracks on each side 
making a total of eleven tracks through 
the station. 

As and Walker Aves.. 
which flank the station, are main traffic 
they are carried under th 
railroads by subways. The intermediat 
streets had never been opened across 
the tracks in this part of the city. The 
cost of the improvement has been about 
$1,250,000 for the diversion line and 
$2,200,000 for the station and subways. 


are 


Robinson 


arteries, 


Fig. 1—Union station at Oklahoma City 
for Rock Island lines and St. 
Francisco Railway. 


Louis-San 


the latter item t il] 
the two ratlwavs 
Special subway design 

Provision for control of traffic, ex 
clusion of river floodwater and ha 
dling of stormwater are special feature 
of the Rex k [slat d ubw iVs lo p! 
vide for the street-car line, the Walk« 


\ve. subway has two 27-it. roadways 
st parated by central bent g 
15-ft. clear headroom (on eae 

an 8-it. walk, at a higher elevatio 
than the roadway and with a headroo 
ot 8 ft., as shown by Fig. 2. On th 
approache s the sidewalk width is 6 ft 
The total length between points « 


le 3 2 t vith 
grade 1s &<0 ft., it 


chain in street 
clined approache s 


on 


Ss per cent ora 


For Robinson Av 


for the roadways 


the subway is of similar design, but 
with a single 36-ft. roadway, as it h 
no street-car line Its total length, in 
cluding inclined approaches OOF ft 
\ very un <1 wr t! 
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Fig. 2—Subways under Rock Island Rail 
road keep pedestrians out of roadway 
while center curb on open approaches 
prevents cars from, cutting int traffi 


fr pposing directi 

on both sides of the inclined approach 
a 16-ft. driveway at street level, with 

a connecting span over the subway and 

adjacent to the railroad property. 

With this upper-level loop driveway, as 

shown in Fig. 3, traffic from industri 
















‘ / 
l00 vertical curve’ 


railroad and on cross-streets 


along the 
intercepted by the inclines can make a 


U-turn over the subway without going 


to the far end of the incline and 
crossing or intercepting the heavier 


traffic through the subway. This plan 
was adopted in order to keep the sub- 
way traffic free from interference. 

At the Walker St. subway the in- 
clined roadways are separated for their 
entire length by a curbing 30 in. wide, 
which provides location and protection 
for the electric light and trolley poles 
and serves to keep the traffic divided. 
Soth subways are of reinforced con- 
crete, with precast slabs for the deck 
spans. 

Traffic Control—When the proposed 
subway construction dis- 
between the representatives of 
the city and the railway there was con- 


was being 


cussed 


siderable municipal agitation for a 
wider subway on Walker Ave., on the 
ground that the street traffic was so 


heavy that it could not be accommodated 
adequately by the two 27-ft. roadways. 
On the other hand, it was pointed out 
that the design specially provided for 
freedom of traffic movements by ex- 
cluding cross-traffic and preventing 
pedestrians from crossing the roadway. 


It was estimated by the railway 
engineers that 4,800 vehicles per hour 
could be handled through the subway. 
in addition to street cars, but the op- 


position’s estimate was 2,000 vehicles. 
Hlowever, the design described here 
adopted, and recent traffic count: 
indicate that nearly 6,000 vehicles pe: 
hour could be handled. This high 
capacity is due to the fact that a driver 
knows he 


as he 


was 


has a clear passage as soon 
enters the approach, for there 
can be no cutting in of opposing traffic 
and possibility of a pedestrian 
crossing the roadway. In fact, many 
drivers are found to drive through at 
high as 45 m.p.h. 

points may be noted in_ this 
traffic capacity of the 
the bent and 


no 


speeds as 

Four 
traffic 
subways: 


control or 


(1) 


central 
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Fig. 3—Subways on busy streets are de- 
signed to permit traffic on cross-streets 
to pass over the approaches and so avoid 
interference with heavy traffic. 


curbs effectually separate traffic in the 
two directions; (2) no cross-streets 
enter the approaches; (3) traffic from 
cross-streets can pass over the heavily 
traveled approaches; (4) pedestrians 
are confined to sidewalks, which are at 
a higher level than the roadway and 
have handrails or parapets, thus pro- 
tecting the safety of both pedestrian 
and automobile traffic. 

Flood and Stormwater Control—All 
the land between the railroad and the 
North Canadian River is subject to 
overflow, and as the low point of the 
subway is about 23 ft. below the high- 
water mark it was necessary to provide 
for the exclusion of floodwater, also to 
make sure that the retaining walls 
would be watertight for their entire 
length. At the south or river end of 
the approaches they open into Choctaw 
\ve. parallel with the railroads. This 
thoroughfare has been raised about 
1 ft. above the highest flood level in 
the vicinity, so that it forms a barrier 


excluding any river water from the 
subways. 
For handling stormwater that falls 


on the approaches there is a drainage 
system with sump and two 1,250-gal. 
electric pumps, automatically controlled, 
for discharging the water into the city 
sewers. To provide for the emergency 


Fig. 4—Main St. 
group of 


subway supports a 
Santa Fe Railway tracks ap- 
proaching new station. 
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condition of the pumps being out 
commission during a heavy 
storage reservoir has been built un 


storn 


the south end of the subway, extendi: 
the full width of roadway and havi 

a capacity of about 12,000 gal. It 

considered that this will keep the su! 
way drained for enough time to all: 
repairs on the pumping plant. 

To insure watertightness of the 
taining walls, perforated pipes «i 
placed behind them and led to tl 
drainage system, which connects wit 
the sump and reservoir. In the co: 
struction joints and expansion joint- 
copper flashing with composite fille: 
has been used. In several severe storn 
these methods have proved satisfactor) 


Grade separation, Santa Fe Railway 


To eliminate its street = grad 
crossing with the two east and west 
railroads already mentioned, the Atchi 


son, Topeka & Santa Fe Railway, in 
1931, undertook to elevate its lin 
through Oklahoma City (see map accom 
panying the preceding article, p. 432 

in connection with this improvement 
it will build a new passenger station 
and remodel its freight-terminal facil 
ities. Track elevation, providing for 
four to six tracks, will extend fro 

9th to South 23d St., south of th: 
North Canadian River, a distance 0! 
2.54 miles. Some industry and team 
tracks will remain at street level with 
incline connections, except that nort! 
of First St. all tracks will be elevated 
The elevation will be sufficient to gi) 
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t ft. of clear headroom at the thirteen 
street crossings and 22 ft. over the 
Rock Island Railroad and St. Louis & 
San Francisco Railway. 

In general, the fill will consist of 
cand confined by reinforced-concrete 
retaining walls of the cantilever type. 
built partly on concrete piles and partly 
on spread footings. A new double- 
track bridge has been built over the 
North Canadian River, with seven bal- 
lasted deck-girder spans of 1054 ft. 
on eight concrete piers sunk to rock 
in Open caissons. 

The new passenger station, on the site 
of the present structure south of 
Main St., will have its main floor and 
concourse at present track level, the 
concourse extending under the elevated 


fill with hot 
asphalt 


(Sasphat .4 waterprosting, 
plank. 3 3ply 
= ;i_5,—___, ‘. 


/nsert, 2 5 


Sr.” © 


Fig. 5—Slab spans for Santa Fe subways 
at Oklahoma City. Spans over 
tracks have inserts for 


plates. 


railway 
attaching blast 


tracks and having stairways to. the 
track platforms. Elevators will handle 
baggage, mail and express. There will 
be four passenger tracks with two 
island platforms 21 ft. wide, together 
with two freight tracks on the east side. 
At the north end will be three stub 
tracks for storage of sleeping and 
passenger cars. Main tracks will be laid 
with 110-Ib. rails, while sidings and in- 
dustry connections will have 90-Ib. rails. 
During construction all traffic is con- 
fined to the east side of the right-of- 
way while the west retaining walls and 
west half of subways are being built. 
The fill will then be placed on the west 
side of the elevation by means of cars 
dumping from trestles, after which 
tracks will be laid on the fill to carry 
traffic while work is being done on 
the east side. At the end of 1931 this 
project was 26.7 per cent completed. 
\s it is to be completed entirely by 
July, 1933, careful coordination of all 
parts of the work is essential to insure 
steady progress and avoid delays. 


Design of street underpasses 

Street subways will consist of mass 
concrete abutments and concrete bents 
at curb lines and center of streets, sup- 
porting spans of I-beams embedded in 
comerete and carrying ballasted tracks. 
Roadway widths range from 20 to 
47 ft., with sidewalks 4 to 10 ft. wide. 


Typical construction is shown by the 
Main St. crossing (Figs. 4 and 5), 
which is 147 ft. long, with two 33-ft. 
roadway spans and two sidewalk spans 
of 9 ft. 3 in. clear. For the roadway 
24-in. I-beams spaced 24 in. 
c. to c. are embedded in concrete 28} in. 
thick and flush with the bottom flange- 
of the I-beams. A three-ply waterproof 
coat on the concrete is protected by a 
laver of 1x8-in. asphalt plank, upon 
which the track ballast is laid. A light 
24-in. under the side wall 
serves as an attachment for the rein- 
forcing in the exposed face of the con- 
crete. Pipe handrailing is carried in 
cast-iron posts. In the sidewalk 
i2-in. I-beams are used. 

Spans over the railroads are identical 
with the roadway spans, but malleabl 
iron inserts in the concrete provide for 
the attachment of blast plates over the 
tracks. 


spans 


I-beam 


spans 


City and railway personnel 


these exten 
Oklahoma 


In the negotiations for 


sive improvements at City 


the city’s interest has been repre 
largely by the citv manager. Ff 
held this position trom 1927 
\t present L. M. Bush is 
and Albert MeRin is) citv m: 

The Rock Island work was don 

W. 1. Petersen, chief engineer > | 
Simmons, bridge engineer: and HH 


Livingston, construction 


citv ¢1 


engineer of 


(now division engineer). Ihe St 


Louis-San Francisco work was undet 
I’. G. Jonah, chief engineer, with Hl. | 
Bailey as resident engineer, while the 
union station designed by R. ¢ 
Stephens, architect for the railwa 
Work on the Santa Fe improvements 
Was the direction of G \\ 
chief engineer of the .\tchison 
Fopeka & Santa Fe Railway System. 
and W. W. Waener, chief engineer 
Eastern lines, with H. L. 
gineer of track 
Phe was designed by 
Harrison, architect of the rail 
and the subwavs bv R. AL Van 
Ness, bridge engineer of the Santa I 
System, 


Was 


under 
Llarris, 


al 
Hunter, e 
elevation, in direct 
charge. station 


Ba 2%, 


\ ay, 
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Welding Reinforcing Steel in the 
George Westinghouse Bridge 


YTEEL-ROD 

five concrete arches of the George 
Westinghouse Bridge, at East Pitts- 
burgh, Pa., utilizes welded splices at all 
keyways, an expedient that permitted an 
unusually narrow width of key, about 
4 ft. At other points within the arch 
ribs, splices were made by wiring and 
clamping, the overlapping lengths being 
about 6 ft. In the keys where welded 
splices were used an overlap of only 
about 1 ft. was required. 

The Westinghouse Bridge 
consists of a series of five arch spans— 
a central span of 460 ft. c. 


reinforcement in_ the 


George 
to c. of piers, 


Reinforcing bars in George Westinghouse 

Bridge spliced in a length of 12 in. by 

welding, thus permitting desirably narrow 
keyways. 


two symmetrical side spans of 295 ft. 
and two unsymmetrical end 
196 and 277 it., respectively. Each arch 
includes two ribs. The ribs of the cen 
tral arch are reinforced with seventeen 
1i-in. square rods and = bottom, 
while fourteen 1}-in. square rods are 
used top and bottom in the other spans 
In general, there were three keys in 
each arch rib. The reinforcing rods 
were assembled and held in position in 
the ribs by steel frames spaced 15 to 
25 ft. apart. 

One of the welded splices in the top 
of one of the ribs is shown in the accom 
panving illustration. Here the 
verse rods are underneath the longitudi 
nal spliced bars. In the bottom of the 
rib the transverse rods are on top. At 
both the transverse rods are 
welded to the longitudinal bars by down 
welding. According to the Westing 
house Electric & Manufacturing Co., 
whose equipment was used and in whose 
shops the welders were trained, the key 
splices, temporarily wired, were welded 
about five days after the rest of the rib 
had been poured. In preparation for 
welding, the rods were firmly clamped 
near the ends, one of the rods being 
slightly twisted to form a V-section be 
tween the rods, thus giving a maximum 
surface for weld fusion. A burn-in-bead 
weld was then placed along the line of 
contact for the full length of the splice, 
followed by a wider bead weaved in ove 
the burn-in weld, giving a solid fillet 
with a throat dimension of 4 in. and in 
most cases a width of j in. 
were not removed. 


spans ol 


top 


tran 


locations 


The clamps 
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By Theodore Doll 


issistant Engineers 
tics Topeka & Santa Fe Railicay Systeim 
Viapucr Tower Svans of the unprecedented 
length of 100 ft. are conspicuous in the de 





ot the new Canadian River 


sign bridge 
the Atchison, Topeka & Santa 


ol 


Fe Railway 
Selection from several alternative designs 
was based principally upon the time re- 


quired for construction, 
conditions showed that the date of opening 
the line would depend upon that of complet 
ing the bridge, which in turn would depend 
upon the type of structure selected and 


the completion of its foundations. 
J cece, Topeka & Santa Fe Railway 
from Amarillo, Tex., to Boise City, 
City, Okla.,the Canadian River is crossed 
by a bridge having its four main-truss 
‘pans carried by tall steel towers. This 
bridge, 20 miles north of Amarillo, is 
a single-track ballasted-deck steel struc- 


since a study of the 


EDITOR 


N THE NEW 122-mile line of the At 


ture, on a straight and level line, de- 
signed for Cooper’s E-65 loading. It 


includes four 220-ft. Warren-truss deck 
spans, four 100-ft. tower spans, two 60 
ft. tower spans, four 70-tt. deck-girder 


spans and two 28-ft. I-beam spans. It- 
length, end to end of steel, is 1.735 ft.. 
and the total weight of steel is 3,220 
tons. The base of rail is 1145 ft. and 
1004 ft. above extreme low and high 
Water, respectively. \ view looking 
north is given in Fig. 1, with a draw 
ing of a typical portion of the structure 
in Fig. 2 
Fig. 1—The Canadian River bridge of the 
Santa Fe Railway is notable in that it 
has four deck-truss spans carried by 
towers of the unusual length of 100 ft. 
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Need for Speed With Economy Governs 
Santa Fe Bridge Design 


Alternative designs compared by study of construction periods 
required—Unusual span of 100 ft. for main towers adopted 
—Deep cylindrical piers sunk by caisson and open dredging 


Each of the ten channel piers consists 
of two independent cylindrical caissons, 
sunk from 46 ft. (in hard shale) to 117 
ft. (in sand) below the normal ground 
level, the maximum depth below extreme 


low water being 


105 ft. 


The trans- 


verse distance between pairs of caissons 
varies from 33 ft. 10) in. to 51 ft. 1} in.. 
c. to c., depending on the height of the 


<~ South to Amarillo 
-Woirder span 
om 60" >_< 
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Fig. 2—Typical details of bridge, show- 
foundations, 


ing 


deep 


different 


long towers and 


transverse spacing of alternate 


spans. 


steel columns and the spacing of girders 
In each 60-ft. tower the up- 
hill bent rests on two pedestals with 


Oy 


spread footings. 


trusses. 


The remaining bank 


piers are of the ordinary mass-concrete 
type, but the extreme ends of the bridge 


are carried by buried 


instead 


of 


the 


usual 


skeleton piers 


wing abutments. 









The bank piers rest on either shale « 
jointed clay, except that pier 17, t) 
last one at the north end, is on a ledg 
of limestone cap rock. 
Selection of design 

The site chosen was that which 1 

sulted in the lowest estimated cost {: 

the entire new line, based upon con 

parative estimates for alternative loca 
tions. In deciding on the type of struc 
ture the two governing consideration 
were economy and time. It was see 
that the date of opening the railwa 
would depend entirely upon the dat 
ot completing the bridge. As the stec! 
erection could be (and was) so planned 
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as to be finished shortly after the last 
pier had been built, it became evident 
that the opening would depend prin 
cipally upon the time required to com 
plete the bridge foundations. 
Comparative estimates were made for 
structures having main channel spans 
of three types: (4) truss spans sup 
ported by concrete piers on deep cais- 
sons; (B) steel towers supporting in 
termediate girder spans and resting on 
cylindrical caissons; (C) 


steel towers 
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Min.6" 


ballast. 


‘Rocker shoe of truss 
ixed shoe of girder 


. 


Wind bracket 
trom truss 
| ‘span to tower 
lp Ha Oh 480% 5S” 
20'trusses | At |ESe2sd"> battened 
183 ¢. toc. 
Tower 


Column 
Elevation Section D-D 
A-A 


LCLof pent) 


Wind! brackets 


Fig. 3—Seating of the trusses, 184 ft. c. 
to c., and girders, 10 ft. c. to c., on the 
towers simplified the tower-bent design. 


supporting intermediate truss spans and 
resting on cylindrical caissons. This 
last was the type selected. A sufficient 
number of estimates was made for each 
of the three types to determine the com- 
bination of span lengths that would re- 
sult in the lowest total cost. For each 
tvpe of structure these estimates showed 
that the more nearly the ratio of the 
cost of superstructure to substructure 
«pproached unity, the less the total cost 
of that particular type. Comparative 
data for the three lowest estimates are 
given in the table below. 
COMPARISON © F BRIDGE DESIGNS 
tatio 
of Cost 
of Steel 
Span Lengths to 


Inter- Ratio of Founda- 
Towers mediate Costs tions 


4 None 300 ft. A/C = 1.39 1.01 
= 1.15 


B 100 ft. 100 ft. B/C 0.42 
Cc 100 ft. 220 ft ; 1.06 


Type of 
Structure 


For type A it was not desirable to 
use long truss spans, on account of the 
likelihood of a washout during erection, 
as observations at other bridges on this 
river had revealed great depth of scour. 
For type B it was not desirable to use 
girders of more than 100-ft. span be- 
cause of the distance necessary to boom 
out for erection and the strong winds 
prevailing at the bridge site: For type 
C, the use of truss spans longer than 
those adopted would have required 
larger caissons, so that 220 ft. became 


yBattens 6’c. toc. | 


| Jower 
Fg raer 
100 


End floor 
beam of tr 


‘op cover pl. 
48" %” 


Section B-B 
$ 100’ girder--, 
~< 5’ Q ‘aiy 
‘ ae 
~i Fixed sh 
U t 


Sees 


© 
<a 
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£nd floorbeam of truss 


Section C-C 


the economical intermediate span length. 
All the alternative schemes 
either more or larger caissons than the 
well as larger vol- 
umes of excavation and concrete. They 
would have required, therefore, either a 
larger construction plant or a 
period of Furthermore, 
the estimates showed that the structure 
of lowest also the one that 
would be expected to require the short- 
est time for completion of the founda- 
tions. 


involved 


selected design, as 


longer 
construction, 


cost Was 


Long tower spans 


In the four channel towers the length 
of 100 ft. c. to c. of without 
precedent. The longest previous tower 
spans are, apparently, 70 ft. in the 
Santa Fe Railway viaduct over th: 
Alhambra Valley, built in 1928, and 
67 it. in the Lethbridge viaduct on th: 
Canadian Pacific Railway (ENR, Sept. 
23, 1909, p. 324). Theoretical investi 
gation did not any insurmount 
able objections to the 100-ft. towers, 
while the consequent reduction in the 
number of piers resulted in an im 
portant saving in cost and time. 


bents is 


reveal 


Special features in design 


Deck spans were used because there 
were no clearance limitations making 
through-spans necessary, a substantial 
saving of steel resulted, the overturning 
effect of wind would be reduced, an: 
it was desirable to avoid overhead steel 
that would be subject to corrosion by 
smoke. The “underslung” type of deck 


lrusses 
while the 100 it. 
1t., and all other toy 
7 ft: 4 in. c. toc Fron 
be noted that the end floor 
truss span was set back trom tl 
position above 
rhis 


the center ot 
enabled the ends of the 


eirders to be placed between the 


my 1 


1@ Shoes of both spans were t 
center of the bent, 
loading of the 
avoided. VI 
of expansion 
Santa Fe System 
nest shoes. The 
weight, lower in 
maintenance ; 
require frequent c 

Omission of 
tween the end 
spans is a feature that saved «i 
erection and steel. The bottom 
carried to the top tl 


vel tical 


d along the : 
columns wa 
type 


eccentric 
rocket 
l, as th 


has abandoned roller 


thus single- 


shoe was) use 


. . 
former are lighter im 


and 


roller-nest shor 


cost require no 
whereas 
? 
| 


eaning and oiling. 


transverse bracing Ix 

diagonals of the tru 

tailing, 
lat | il 
forces are 
the end 
to the 


thre 


cross-frames 
} 


shoes through the toy 


end panels. 
Construction of foundations 


used tor 
channel piers are as shown in Fig. 4. 
the other three channel piers 
were 16 ft. in diameter for the full 
depth, but the caissons that 
larged at the bottom were easier to sink 
and control as to position. 
Six vertical air-jet pipes extended to 
the cutting \lthough the light 
cutting edge was crushed, more or less, 
aiter reaching hard material, the damag: 
Was not 


lhe caissons seven of 
Those oT 
were en 
easier to 
edge. 
such as to cause trouble. = In 
the seven cylinders that aled 
under air pressure the cutting edge was 


hanked with hand-mixed concret Phi 
made it possible to get the bottom per 


were s¢ 


Fig. 4—Caissons sunk by 
dredging and pneumatic system 


were 


6-fquiadistant 

a aphragms ‘ 

B"x %4" plates v 
welded-~-- 


Plate [5% 4" 


Continvous.~ 
welded bead 


Cutting Edge 


























Fig. 5—Erection of 220-ft. deck truss, 
with falsework at the L-1, L-3 and L-5 
points. The two construction trestles 





and derricks for the foundation work are 
shown at the right. 






fectly before the 


dry working chamber 
sealed 

Open dredging was highly successful 
Seven evlinders of the four piers in sand 
were sunk 
scale d by 


6+ ft. by 


a.) < 





Was 












dredging and 


entirely by 
the other was sunk 





trenue: 







dredging and then under air. 
Piers 6 and 7 were dredged through 


and to shale and completed under air. 






Open excavation in clay and shale was 
practicable at 5 


piers 5 and 14 by pump 







ing out the water. These piers were 
unk thus to hard shale and then sealed 
under air. Piers 12 and 13 were sunk 
















63 and 7/4 t respectively, by dredging 
ind opel } ind excavation sand and 
mdv clay, ane thev were complete i 
wder ai Only one-sixth of the sink 

] t pneu t 1) t 


5) Conerete was conveved from th 
‘ ; 
roa l-vd drop-bottom buckets o1 


a dinkey 






greater 







iggregates was dumped from tl 
rucks into chutes leading down the 
mank to a 40-yd. partitioned storage 
hopper above the 1l}-vd. mixer. The 
derrick shown in Fig. 5 erected the 


mixer, handled excavated material and 
conerete for pier 5, conveyed concrete 
placed side- 


to ple } placed concrete In a 
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dump car for conveying to piers 1, 2 
and 3, and supplied aggregates from the 
storage piles when necessary. 

Underground concrete was designed 
for 2,000 Ib. ultimate strength, and ex- 
posed concrete for 3,000 Ib. The maxi- 
mum size of aggregate was 3 to 4 in., 
except that 6 to 8 in. was permitted for 
filling the dredge wells, this being the 
largest that it was advisable to run 
through the mixer. With this large 
aggregate, a 2-in. slump and a mix of 
1 :3.5:6.9, the dredge-well concrete tested 
2,200 Ib. in 28 days. 


Dredge wells were filled by dropping 


the concrete through a hopper at the 
top, in one continuous pour, with a 
maximum drop of 72 ft. Inspection 


did not reveal anv harmful segregation ; 
in fact, the drop apparently helped to 
compact the material. Some of the 
wells were filled without having 
free water at the top: 


. 1 
reaee 


anv excess of 





24,1 


three of the deepest wells were fille 
without an appreciable amount of suc! 
water; and the remainder showed a 
equivalent of 4 to 14 in. of water, th: 


amount depending chiefly upon tl 
depth of the well and the weathe: 
conditions. 


Foundation work was begun short!) 
after the grading had been started and 
four months before the railway from 
Amarillo reached the site. All of the 
construction equipment and most of the 
materials except sand and gravel and 





a part of the cement were trucked from 
Amarillo, 21 miles to the south ban! 
and 24 miles to the north bank. Afte: 
track had been laid to the south bank, 
the remainder of the cement and a small 
amount of other material were delivered 
by rail. 
Erecting bridge steel 


Steel erection was started soon after 
the bank piers on both sides of the river 
had been finished. Although none of 
the caissons had been completed, 60 per 
cent of the sinking had been done and 
40 per cent of the caisson concrete was 
in place. Six weeks later the founda- 
tions were far ahead of the steel erec- 
tion, with 88 per cent of the sinking 
completed and 75 per cent of the con- 
crete placed. 

Erection from the south end (Fig. 5) 
was handled by a guy derrick, which 
placed up to 390 tons in one week and 
erected about 85 per cent of all the 
steel. A locomotive crane served as 
a feeder. Falsework consisted of two 
stories of preframed towers of 12x12-in. 
fir timbers supported on piling. After 
a truss span had been swung, these 
framed towers were carried ahead for 
the next truss span, the same falsewori 
being used for all four spans. Piles 
for the falsework of the first truss span 
were driven with swinging léads han- 
dled by the guy derrick. Those for the 


Fig. 6—Raising a bent of a 100-ft. tower 

on its piers. Movement to vertical posi- 

tion was completed by tackle from head 
of bent to next pier at right. 
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next two spans were driven by derricks 
.et free upon the completion of the 
caissons. The falsework for the fourth 
russ span, being practically safe from 
igh water, was supported on timber 
cribbing. Adjusting jacks on top ot 
ach falsework tower made it possible 

match all holes in the truss members 
without any drifting. 


c 


Truss-span erection 


In erecting a truss span (Figs. 2 and 
5) the guy derrick first placed the false- 
work bent at the L-7 point and the 
jalsework tower at the L-3 point, work- 
ing from a location directly above the 
steel bent at the U’-0 point of the span. 
Next, the top chord was erected out 
to the U-4 point and the bottom chord 
to the L-3 point, together with connect- 
ing web members, floor beams, stringers 
and laterals. The derrick then moved 
to the U-3 point, directly above the 
falsework, after which it placed the 
falsework under the L-5 point and 
erected the bottom chord out to L-7 and 
the top chord to U-6, together with 
connecting web members, floor system 
and laterals. It then moved to the U-6 
point, one panel beyond the false 
work, and erected the first steel bent 
of the next tower, followed by the re- 
mainder of the truss span. The rockers 
at the U-0 point having been blocked, 
the span was then swung, and the der- 
rick was moved ahead to the l’-8 point 
over the newly erected bent. 

Then the next bent of the 100-ft. 
tower was assembled in a_ horizontal 
position, with the near end supported 
on a part of the center-line tramway. 
The far end rested on the cylinder piers 
and was so located that the base of each 
column would be in the correct posi- 
tion when the bent was vertical. It was 
liited first by the guy derrick, as shown 
Fig. 6; but after it had passed the 
deg. position it was pulled vertical 
by outhaul cables from the top of the 
hent to the next pier ahead. Each of 
these bents in the tower weighed about 
56 tons. 


mn 
$5- 


To expedite the work, a derrick car 
was brought to the north side of the 
river (together with the structural steel 
required between piers 12 and 17) as 

ion as track had been laid south from 
Boise City to the site. Having to work 
on a new fill, the derrick car was some- 
vhat hampered, although the track had 
heen double-tied to prevent excessive 
ettlement under the heavy load. In 
spite of this difficulty, the derrick car 
‘ompleted the erection on schedule as 
lar as pier 14. The last foundation 
(the west cylinder of pier 13) was also 
finished on schedule. With a_ high- 
carly-strength mix used in the pedestal, 
this pier was ready for the steel two 
lays after completion. 


Completed on schedule 


On the same day that the guy derrick 
completed the erection from the south 
to pier 12 and the last truss span was 


swung, the derrick car completed the 
erection from the north to pier 13 
While the latter erected the last eirdet 
span and the longitudinal bracing oi 
the last tower, the locomotive crane 
dismantled and loaded the guy derrick. 
Thus the completion of steel erection 
followed immediately after that of the 
foundation, as predicted when the pre- 
liminary cost estimates were made. 
Work with the derrick car from the 
north end was estimated to have ad- 
vanced the completion of the bridge by 
fully three weeks. 

As the creosoted deck timbers and 
permanent track had been laid during 
steel erection, the deck was promptly 
completed and ballasted, so that regular 
trains began operating a week after 


the last steel member in th bride ha 


been placed 
Engineers and contractors 


Che design and construction of thi 
new line, including the bridge, were 
under the supervision of G. W. Harris 
chief engineer ot the Atchison, Vopeka 
& Santa Fe Railway System Phe 
structure was designed under the direc 
tion of R. A. Van Ness, bridge engineer 
of the system. W. H. Rochester was 
construction engineer of the new line, 
with the author as assistant engineet 
in direct charge. Foundations were built 
by the Union Bridge & Construction Co., 
Kansas City, Mo., and the superstructure 
was fabricated and erected by the Amer- 


ican Bridge Co., Chicago. 
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Largest All-Welded Bridge 
Built in Czechoslovakia 


Highway structure of 161-ft. span involving 145 
tons of steel built by large industrial company 
—Principal members built up of welded plates 


By F. Faltus 
Chief Engineer, Skoda Works, Lté., 


Praque. Czechoslovakia 


welded highway bridge in Czecho- 

slovakia and the largest such struc- 
ture in the world was opened to traffic in 
Plzen. The bridge has a span of 161 ft. 
and weighs 145 tons, so that it is con- 
siderably larger than the Chicopee Falls 
bridge in the United States, as may be 
seen in Fig. 1, which shows sketches 
of the four largest all-welded bridges 
built to date. The new bridge is in the 
plant of Skoda Works, Ltd., the largest 
industrial enterprise in Czechoslovakia. 
and connects the south and north parts 
of these works, which are separated by 


I: THE FALL of 1931 the first all- 


two express lines of the Czechoslovakian 
State Railways. 

The general arangement of the 
bridge (Fig. 2) is interesting: under it 
is a second bridge, beneath which one 
of the express lines runs under the 
other and a works’ line. It may also 
be seen that one of the approaches had 
to be developed as a serpentine, as there 
was not sufficient room for a straight 
ramp. The gradient of the ramp 
6 per cent, 

The bridge itself includes two main 
trusses, 21 ft. 8 in. deep and 27 ft. 4 in 
apart. Plate-girder floor beams with 
314-in. web plates are used, while the 
stringers are rolled sections developed 
as continuous beams. The roadway 
(20 ft. 7 in. wide) is granite metaling 


and is laid on a_ base ot reinforced 
concrete. 

Details of the design may be seen in 
Fig. 3. The members of the main 
trusses are of rolled sections and plates 
welded together, as there are no suitable 
rolled sections available in this country. 
In spite of this the cross-section develop- 
ment is very simple. The largest cross- 





Leuk- Switzerland 1930 
37 tons, area 2.370 sq ft 
usses 14-9" c. to 


hicoppee Fa 


Weight 80 tons, area 





Skodoworks Ltd., Pizen-Czechoslovakio 193) 
Weight 145 tons, area $4205a. ft 
Trusses 27-4'c. to 


ri 
ZIYI: 
“& Y 
a 1613 a 
Fig. 1—Of the four largest all-welded 
bridges in existence, three, including the 
largest, are in Europe. The Chicopee 
Falls, Mass., bridge is a railway struc- 
ture, while the European bridges are for 
highway use. 





Fig. 2—Latest and largest of all-welded 
bridges has a span of 161 ft. and is 
located at Plzen, Czechoslovakia, in a 
large industrial plant. It passes over two 
levels of railway tracks. Constricted 
space at one approach made a spiral ramp 
necessary. Space beneath the ramp is 
developed as storage rooms. 


“217 
middle 


section is in the top-chord 
member, which is built up of two web 
plates 18{x1_ in., a coverplate 233x1% 
in. and diaphragms. The top-chord 
member transmits a maximum force of 
347 tons. 

\ll welding seams are continuous, 
although in many cases this was not 
The de- 


velopment of the joints in the main 


required by stress conditions. 


trusses is simple. Gusset plates are used 
only in the end joints, and elsewhere 
the diagonals can be joined direct to 
the web plates of the chords. The butt- 
joints in tension members are reinforced 
with stiffening plates so that part of 
the stress may be transmitted by fillet 
welds. 

\ll welding was by direct current 
with uncoated electrodes. In all there 
is 15,158 ft. of welded seams on the 
bridge, of which 2,165 ft. was welded 
in the field. 
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In Czechoslovakia there are at pre- 
sent no regulations governing the 
design and erection of welded bridges. 


Fig. 3—Members built up of plates welded 

together form the principal members of 

all-welded highway bridge in Czecho- 
slovakia, the largest yet built. 
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Therefore, the bridge was design: 
the basis of the provisional regu! 
approved by the railway ministry, 
regulations were drawn up by the S 
Works. The calculations were bas 
the stresses in Table I. 

The shop welders were chosen «a 
ing to the results of tests that take | 
in the bridge-building department « 
Skoda Works twice a year. Th 
welders were chosen by special 
amination in which special weight 
placed on skill in welding on a ver 


TABLE I — DESIGN STRESSES FOR WE! 
BRIDGE IN CZECHOSLOVAKIA 
(LB. PER SQ.IN.) 


Base - Welds for 
Mate- Ten- Com- 
Part of Bridge rial sion pression + 
Floor skeleton. 12.100 7.800 11.400 
Main trusses 14.500 9700 13,809 


Including wind stress 19.200 12.800 17.800 






TABLE II 








DEFLECTIONS OF ALL-WE! 
HIGHWAY BRIDGE 


Deflection of the ] 








In 
Measured Caleu 

From the weight of the steel 

structure, 145 tons » O74 0 
From the weight of the road- 

way 295 tons as . 0.630 0.8 
Loading test of seven trucks 

weighing 110 tons a cee 
Left main truss . 0.346 0.4 
Right main truss 





wall. Of the eight welders selected 
following average values for singh 
butt-welds in tension were attained: | 
3-in. plate, horizontal position, 52,000 
per sq.-in. and vertical position 48, 
Ib. per sq.in.; (6) 1-in. plate, horizo: 
position 59,200 Ib. per sq.in., verti 
position 54,400 Ib. per sq.in. 

Bolts were used to hold the individu 
parts of the bridge together while th 
were being welded. The welding w: 
carried out according to a detailed pla 
determined in advance in order to ke 
the shrinkage stresses resulting fr 
welding as small as possible. 

The deflection of the completed brid 
was measured under various loading 
and finally at the loading test. Parti 
ulars are given in Table II. 





--- ed, / 4:9" - 2 
Fig. Pl 34 
LA 
Cross-Section of Bridge 





Note :- Welds indicated but not shown complete 
Structure built entirely from plate 
except as noted 
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All-Metal Building for Richmond 
Public Works Department 


First structure of its type for office use in this 
country utilizes steel frame, bar joist and pressed- 


HE FIRST all-metal office build- 
ing to be erected in this country 
has recently been completed in 

Richmond, Va., as the new home of the 

city’s department of public works. It is 

two-story structure, rectangular in 

shape, with a frontage of 116 ft. and a 
depth of 50 ft. A structural-steel frame 
is utilized, with open-web joist floors 
and roof covered by pressed-steel deck 
plates. The inner and outer walls of 
the building around the columns make 
extensive use of aluminum. In the outer 
walls extruded shapes and plate are used. 
the latter being employed to produce a 
drop-panel effect in the pilasters and 
entablature. The inner walls are formed 
from aluminum sheet with insulating 
material pumped into the intervening 
space between the outer and inner walls. 
Steel casement windows extend from the 
first-floor level to the base of the en- 
tablature and form a continuous line 
between the pilaster columns. The 
spandrel areas of the windows are 
hacked with aluminum sheet and are 
insulated in a similar manner to that 
employed elsewhere in the walls. 

A contrast in color and texture is 
obtained on the exterior of the building 
hy giving the pilasters and entablature a 
sandblasted finish, and the light metal 
trim on the windows and between the 
window frames and pilasters a_ satin 
finish. Also, to accentuate this contrast, 
the window frames are painted black 


Fig. 1—All-metal office building built to 
house department of public works of 
Richmond, Va. Steel casement windows 
comprise the walls, with panes and frames 
in spandrel areas painted with aluminum 
paint. Column pilasters and entablature 


are of sheet and extruded aluminum. 


steel plate floors and facade of aluminum and glass 


except in the spandrel sections, where 
both the window panes and frames are 
painted with aluminum paint rhe 
entrance to the building, including doors 
and door jambs, is done in 
aluminum. 

The partitions on the first and second 
floors are of satin-finished aluminum 
sheet over wooden frames. The perma 
nent partitions at the entrance extend 
to the ceiling, while those between the 
structural bays extend only to within 3 
ft. of the ceiling to provide ventilation 
for the The 
plaster applied on metal lath. 
ished floor is }-in. 
tile 

In the 


satin-finish 


ceilings are ol 
The fin- 
asphaltic 


offices. 
covel ing Is 
col 


structural-steel frame the 
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Fig. 2—Erecting an aluminum pilaster or 
Inclosure 
and 
assembled, making erection easy and rapid 


ichmond buildin materials 
Richmond building t 


were unusually light were received 







3—First-floor skeleton of all-metal 


Fig 
building, in which floors of pressed-steel 
plates bolted 
steel, 

an economical 


to bar joists and walls of 


glass and aluminum contribute to 


Saving in weight. 





umns below the first-floor level t 
ot 8x8-in. 31-lb. H's: above this point 
they are of 6x6-in. 20-Ib. H’s. Floor 
girders are 12-in. channels and I-beams 
and 10-in. channels and I-beams are used 
for the roof girders; both the floor and 
root girders extend in 
only. Each structural bay is 16 ft. 6 i 
by 16 ft. 8 in. 

Open-web bar joists, bolted at the 
top and bottom to the structural girde1 
are used for both the floor and 
beams. Special pressed-steel 
bolted to the joists serve as the 


cons! 


one direction 


root 


plates 
floor 
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Fig. 4—Structural details of all-metal 
office building. Wall sections show facil- 
ity with which aluminum, steel frame and 
windows were combined. Light-weight 
floor and wall insulation are notable. 


and roof decking. The roof is covered 
with five-ply slag roofing on insulating 
boards cemented to the steel decking. 
The floor fill is 3 in. of gypsum, poured 
in place and unreinforced. The floors 
are designed for a live load of 80 Ib. 
and a dead load of 20 Ib. per sq.ft.; 





the roof is designed for 30 and 15 Ib. 
respectively. 
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$1,990,000 6s 1933-52 at 6, re-offere 
yield 53 to 53; $540,000 5s 1934-45, 
offered to yield 5.1 to 5.5. 


The walls of the building are from 
34 to 7 in. thick and, together with the 
insulating material, average in weight 
less than 10 Ib. per sq.ft. 

The construction of the building was 
greatly simplified, and the time required 
for erection was materially reduced be- 
cause of the ease and simplicity with 
which the parts were assembled. A con- 
struction period of four and one-half 
months was required. The building has 
a volume of 222,244 cu.ft., and without 
such accessories as partitions, floor cov- 
erings and window shades it cost 19.1c. 
per cubic foot; with accessories, it cost 
22c. per cubic foot. 

The plans for the building were pre- 
pared in the department of public works, 
of which R. Keith Compton is director, 
by the bureau of surveys and design, of 
which James Bolton is chief. W. 
Childrey, assistant engineer of the bu- 
reau, designed the details of construc- 
tion and coordinated the work of the 
several subcontractors, the department of 
public works acting as its own general 
contractor. 


Municipal Bond Sales 
Show Great Improvement 


MPROVEMENT in the market for 


city, county and state bonds has gone 
on at an increasing pace during 
March. The long list of sales here 


given comes down to Friday, March 18. 
Very few failures to sell have been re- 
ported That the improvement is ex- 
pected to continue is shown by pre- 
announcements of 32 offerings for the 
current week. 


Besides bond orders the list includes 


the outcome of a few bond elections. 
Most governing bodies are still loath to 


put bond issues to popular vote, a hesi- 
tancy apparently justified by the con- 
siderable percentage of defeats reported. 


Mass., March 16. Sold $1,000,000 
64-month notes at par. In February 
notes at 53 per cent. 

Newton, Mass., March 9 Reported 
recently borrowed $100,000 at per 
the lowest rate obtained recently by any 
Massachusetts city; fourteen banks bid. 
On March 10 awarded $306,000, iis, 
1933-47 sanitarium bonds at 100.33: issue 
to be offered to individual purchasers to 
yield 4.1. 

Greenwich, 
will re-sell 
improvement 
$50,000 at 4}, 
$150,000, 43, 

Meriden, 
nounced of 
100,046: re-offered 

New Britain, Conn. Unable during 
“some weeks” to sell $250,000 one-to-five- 
year notes to meet deficit in public welfare 


Joston, 
his 
sold 

cily 
cent, 


Coun March §& Pure 
new issue of $400,000 
bonds: $200,000 at 

1933-48, to vield 43 to 5; 
1950-54, priced at $104.25 
Conn., March 19. Award 
$250,000 43s 1934-43 


to yield 4.4 to 


haser 
public 
and 


an- 
bonds at 
4.75. 


department, plan under consideration to 
sell $100,000 to $125,000 tax-anticipation 
notes to pay March bills; buyer in sight 
for $125,000 at 6 per cent 


New Haven, Conn., Sold 
$2,500,000 6s one-year tax-anticipation 
notes to dealers who offer to yield 5. 

Nassau County, N. Y¥., March 15. At 
private sale, $3,550,000 53s five-year tax- 
anticipation bonds at par to syndicate; re- 
offered to yield 5.2. 

Port Chester, N. Y., March 19. 
$185,000, 6s, at par to local bank; 
bidder. 

Putnam 


March 9. 


Sold 
no other 
County, N. Y.. 


March 18. Pur- 


chaser re-offers $80,000 5s highway bonds, 
1933-44, to yield 4.7 to 5. 
Westchester County, N. Y., March 3. 


Sale announced of $1,375,000 6s certificates 
of indebtedness, of which $1,240,000, due 
June 5, 1932; remaining $135,000 one-to- 
three-year for unemployment relief. 
Amsterdam, N. Y., March 3. 
$236,000 54s, 1933-42 public 
bonds at 100.06; put on 
4.75 to 5.35. 
Babylon, N. Y¥., 
feated $50,000 
285 to 188. 
Freeport, N. Y., 3uyer of 
$278,000 53s 1933-62 sewer bonds at 
100.38 re-offers to yield 5} to 5}. 
Malvern, N. Y. Early in March defeated 
$525,000 school bonds. 


Sold 
improvement- 
resale to yield 


March 15. 


Village de- 
five-year 


refinancing bonds, 


March 18. 


Rochester sells $6,160,000 


Rochester, N. Y., March = 15. Sold 
$6,160,000 new issue bonds for various 
improvements to syndicate at 44, 5 and 6 


per cent, according to maturities, at 100.111 
to yield about 4.75; 


put on general mar- 

ket to yield 4.4 to 6. Another group bid 
above par. 

Sea Cliff. N. Y.. March 16. Village 


defeated $20,000 permanent road improve- 
ment bonds, 319 to 233. 


Syracuse, N. Y., March 14. 
of new issue $275,000 6s 
due Sept. 14 
5.1. 

Yonkers, 
$2,500,000 


Purchaser 
“bearer” notes, 
next with re-offer to yield 


N.. ¥., 


March 14, 
bonds to 


syndicate at 


Awarded 
100.29; 


Bergen County, N. J., March 17. 
$1,000,000 (temporary?) loan at 6 per 
from two New York banks. 

Esser County, N. J., March 14. ; 
$1,401,000 6s five-year refunding bon a: 
Newark and New York group, to be d 
April 1. 


Hackensack, N. J., about March 19. > 
$298,000, 6s, 1933-54; re-offered March 
to yield 5.5 A 
Union County, N. J.,. about March 
sold $2,787,000 6s, 1937-38, to yield 5.5. 
Denville, N. J.. March 9. No bids 
$100,000 short-term water bonds to red: 
notes and provide funds for extensic 
although inquiries had been received f) 
eleven bond houses. Believed that $75 
unpaid taxes last two years discour:: 
bidders. 
Linden, N. J.. March 8. Council aut! 
ized sale of $108,000 bonds to New Je 
State Employees’ Relievement system, 
yield 6. ; 





Livingston, N. J., March 15. Voters | ( 
feated $80,000 school addition bond is 
198 to 125. 
Paterson, N. J., Feb. 29. Sold $150,' 1 
6s “over counter.” Another sale, Mi 
14: buyer offers $258,000 43s, 1955- ‘ 
water bonds to yield 5.75. 
West Orange, N. J., March 14. P 
chasers offer $275,000 6s, 1932-38, to yi 
J. 
Fulton County, Ga., Feb. 27. 9 Flo 
$1,000,000 53s, due Dec. 31, 1932, w 


agreement for $1,000,000 more, for curr 
expenses. About this time voters rat 
$700,000 school bonds, 10,243 to 1,400, 

new buildings and extensions. 


$15,000,000 of $35,000,000 sold by 
Louisiana 


Louisiana, State of, March 14. 
at par for $15,000,000 only 


One | 
of $35,000,0 


5s, 1936-52, state highway bonds; bid « 
cepted. 
Memphis, Tenn., March 8. Sale 


nounced of $200,000 of $300,000 authoriz 
tax notes due May 1. 

Louisville, Ky., March 17. Offered 
Chicago market for resale $2,000,000, 
1969 sewer bonds at 101.81, to yield 4.4. 


Wayne County, Mich. Early in Mar 
defeated $258,000 sewer bonds. 
Illinois, State, March 12. Slight ove: 


subscription for $12,500,000, 6s emerge 
relief bonds, offered through Chicago bank 
without profit. 


Oshkosh, Wis., March 18. Purchaser 0! 
$250,000, 5s, 1938-42 sewer bonds (offere: 
March 7) re-offers to yield 4.4. 

Minneapolis, Minn., March 10. Sold 
190.11133 new issue $1,482,000, 43 wate: 
permanent improvement and public relie! 
bonds, mostly 1933-52; re-offered to yield 
4.4 to 4.75. 

South Dakota, State, March 3-5. West 


ern bond houses take option on $2,000,000 


64 five-year rural credit refunding bonds 
re-offered to yield 6. 
Fight syndicates bid 
Missouri, State, March 8. Fight synd 


cates bid on $2,500,000, 


43s, 1948-50 bonds 
awarded at 102.937 
4.4. 


re-offered to yiel 
Little Rock, Ark., March 5. Holders of 
a3. 350,000 short-term notes issued July 
1931, by state construction commission hav: 
agreed to renewal on installment plan. 


Hidalgo County, Tex., March 9. Pla) 
agreed on to refinance tax warrants, post 
due coupons and scrip at 2 to 5 per cent 


Denver, Colo., March 9. One-day “over 
the counter” bond sales totalled $875,000 
as 4} “less 1” at 94.6. 

Seattle, Wash., March 16. Purchase) 


of $300,000, 5s, 1934-52 improvement bonds 
to re-offer ‘to yield 4.75 to 5. 


Oregon, State, March 3. 
$1,000,000, six-month highway bonds; de 
cided to offer again March 16, bidders to : 
name interest. ij 

California, State, March 10. Sold at 
100.657—$1,225,000, 43s, 1939-44 veteran 
welfare bonds for which no bids March 1; 
unsold part of $6,000,000 issue originally : 
scheduled for sale Dec. 17, 1931. 

Montpelier, Idaho.. Recent defeat of 
$80,000 waterworks bonds at polls. 

Manitoba, Province. March 8 
$2,000,000, Gs, 
to yield 6.35; 


No sale of 


sold 


ten-year refunding at 97.5, 
largely oversubscribed. 
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Railway Engineers Discuss 
Practice and Economics 


A.R.E.A. in short but comprehensive meeting considers 27 committee 


reports—Revisions of specifications adopted for 


the Manual 


Engineering News-Record Staff Report 


OR the second time, the annual con 

vention of the American Railway 

Engineering Association was con- 
densed to a two-day meeting, with five 
sessions, on account of the business de- 
pression. For the first time the usual 
exhibit of railway appliances was elimi- 
nated, for the same reason. At this 33d 
convention, held in Chicago on March 
15 and 16, the secretary’s report showed 
a membership of 2,723, with 110 new 
members and 178 lost, or a net decrease 
of 68 for the year. The total attendance 
was 757, of whom 643 were members. 
as against 975 with 746 members in 
1931. The elimination of the exhibit 
accounted for a large reduction in the 
number of visitors. Of 29 committees, 
27 made reports, all of which were 
printed in advance and aggregated about 
600 pages, a little less than last year. 
Officers elected for 1932-33 include: 
president, J. V. Neubert, chief engineer. 
maintenance-of-way, New York Central 
Lines, New York; vice-presidents, W. P. 


Wiltsee, chief engineer, Norfolk & 
Western Ry., and J. E. Armstrong. 
assistant chief engineer, Canadian 


Pacific Ry.; secretary (reelected), E. H. 
Fritch, Chicago. 

Constructive discussion of the reports 
was of small amount, as usual, but a 
little controversial discussion arose over 
conflicting specifications for concrete as 
prepared by two separate committees. 
The large number of reports probably 
has some influence in checking discus- 
sion, but the general attitude seems to 
be that matter submitted as information 
need not be discussed and that matter 
submitted for the Manual has been so 
well prepared by the committees that it 
might as well be accepted. Unfortu- 
nately, presiding officers rarely attempt 
to overcome this inertia by inviting or 
requesting discussion on particular sub- 
jects or by calling on individual 
members. 


Words from the LC.C. 


An address by C. R. Porter, chair- 
man of the Interstate Commerce Com- 
mission, was given at a luncheon held 
during the noon recess on March 16, 
the usual evening banquet being omitted. 
After outlining the new transportation 
conditions due to developments in the 
use of trucks, buses, waterways, pipe 
lines and airways as competitors of the 
railways, Mr. Porter urged uniform 


regulation to insure equality of treat- 
ment and to prevent discrimination. He 
advocated consolidation in order to form 
a limited number of large and _finan- 
cially sound systems, able to withstand 
depression periods and to provide more 
efficient service. As to passenger traffic. 
he thought there were opportunities to 
offer real bargains in rates and service 
that would attract passengers from other 
methods of transportation. In his opin- 
ion the railways should be granted 
greater freedom in dealing with other 
forms of transportation, with joint rates 
and through rates. Repeal of the “re- 
capture clause” in the transportation act 
he considered a vital necessity to re- 
store the credit of the railroads, by en- 
abling them to hold and use their profits 
and therefore encouraging them to make 
larger profits. Finally, he considered 
that the Interstate Commerce Commis- 
sion should adopt a much more stringent 
policy as to new construction, prevent- 
ing roads from entering territory already 
well provided with railway communica- 
tion. On the other hand, the commis- 
sion should be less stringent as to re- 
quiring roads to continue the operation 
of branch lines which show a substan- 
tial loss and are thus a heavy financial 
burden on the main lines or the system 
as a whole. 


Rail investigations 


Progress on the rail studies arranged 
by cooperation of the American Railway 
Association and the rail manufacturers, 
as announced at the 1931 meeting, was 
reported by the committee on rails. 
This program is for five years, at $50.- 
000 a year, financed jointly. Already 
5,000 tons of 130-Ib. and 5,000 tons of 
110-Ib. rails have been ordered, each 
order divided among four mills and the 
rails to be laid on different roads 
Specimen rails will be sent to the Uni- 
versity of Illinois for study, and close 
record will be kept of manufacture, serv- 
ice and performance. An outline of the 
university’s share in the work was given 
by Prof. Moore, while A. N. Talbot 
presented a review of the rail and joint 
investigations of the committee on 
stresses in track. These include 130-Ib. 
rails with 39-in. splice bars on the 
Chesapeake & Ohio, and 110-Ib. rails 
with. bolt fastenings on the Missouri 
Pacific. 

Failures of rails rolled in 1925 were 


reported as 110.7 per 100 miles of track 
1924 ral 
in 1929; in fact, the average for five 


in 1930, the same as for the 


vears’ service has been substantially con 
stant for the rollings ot 1922 to 1925 
inclusive Transverse fissure failures 
numbered 6.711 in 1930, an increase of 
473 over 1929 and making an aceu 

lated total of 50,746 The increase 101 
1930 was due largely to wider use of 
methods for locating the fissures befor 
actual failure occurs. The Sperry ce 
tector car of the American Railwa 
\ssociation has been rebuilt for heavies 


work. From November, 1928, to Ni: 
vember, 1931, it had tested 11.133 trac! 
miles, detecting OSS fissured rails and 
3.453 defective rails of all kinds hie 


average was one fissure rail per 11.3 
miles and one defective rail per 3.2 miles 


Bridges and trestles 


\ conclusion to the effect that results 
of experience and service tests show thy 
value of copper-bearing 
steel, with a recommendation for its us 
in railway structures exposed to corro 
sive influences, was the only important 
subject presented by the committee on 
iron and steel structures. But the com 
mittee on standardization outlined the 


rust-resisting 


controversy over the separate specifica 
tions for steel bridges submitted to the 
American Standards Association by th 
A.R.E.A. and the A.S.C.E. To har- 
monize the differences and produce a 
single specification for approval as 
“standard,” a joint committee was ap 
pointed in 1925 and submitted its speci 
fications in March, 1929. The A-R.EJA\ 
committee on iron and steel structures 
did not accept these and in July, 1931, 
it withdrew the A.R.E.A. 
originally submitted. 


specification . 


Little progress has been made in get 
ting railways to adopt the association's 
standard designs of timber trestles, ac- 
cording to the committee on wooden 
bridges and trestles. Such use is highly 
desirable in simplifying the manufacture 
of bridge timbers and thus reducing the 
number of sizes now necessarily kept 
in stock. Comparison of relative merits 
of trestles of concrete and treated timber 
1s impracticable at this time, according 
to the committee, because of lack of 
reliable data on maintenance cost and 
the difficulty of predicting average life 
for long-lived structures, the oldest of 
which have been in use for perhaps less 
than half their average life. 

Concrete slab floors for highway 
bridges over track were reported as pre- 
ferable to laminated floor construction 
with asphalt plank wearing surtace. 
Studies of piledriving formulas indicate 
that the Engineertng News formula is 
satisfactory and that there is no neces 
sity for attempting to devise any new 
formula. The actual effective net energy 
in forcing the pile down is difficult to 
determine, especially with concrete piles, 
owing to the varying design of the 
cushion which is used to protect the 
head of the pile and which absorbs some 
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of the initial striking energy. However, 
it was considered that the hammer 
hould be as heavy as it is possible to 
use without damage to a pile properly 
cushioned. Its rated gross energy in 
foot-pounds should be twice the weight 
of the pile for average driving condi- 
tions, once or twice the weight for soft 
driving and two or three times the 
weight for hard driving. 


Operating economies 


That increased traffic capacity may be 
obtained by more intensive use of exist- 
ing facilities was outlined in conclusions 
of a report of the committee on econom- 
ics of railway operation, which was 
adopted for the Manual. Such intensive 
use may include better supervision, in- 
creased capacity of locomotives, larger 
tenders to eliminate stops for water, 
double tracking, automatic signals on 
single track and controlling train move- 
ments by signals instead or by train 
orders and timetables. This last method 
was presented in some detail by the com- 
mittee on signals and interlocking. An 
unusual subject studied by the com- 
mittee on economics of railway opera- 
tion was the possible economy of con- 
verting double track to single track 
when traffic decreases. This plan has 
heen carried out to a considerable extent 
in Ireland, but no mention of this was 
made in the report and undoubtedly the 
conditions there were exceptional. 


Yards and grade crossings 


That design and operation of freight 
vards is developing along scientific lines 
was indicated by extensive changes in 
the matter now in the Manual relative 
to hump yards. These changes, largely 
due to increased use of car retarders, 
were adopted as submitted by the com- 
mittee on yards and terminals. The 
typical hump profile, for retarder yards, 
has a 4 per cent starting grade, fol- 
lowed by 25 per cent to the first switch 
and 1.66 and 1.85 per cent on the leads 
which serve the body tracks, the old 
ladder track layout being eliminated. 

Typical parking space layouts for pas- 
sengers’ automobiles at railway stations 
were submitted, together with a report 
on the design and necessary facilities 
of large produce terminals. With the 
heavy modern loads on track scales, spe- 
cial attention is needed in the design of 
the knife edges which transmit the loads. 
Reference was made to a study at the 
University of Illinois as to the shape 
and hardness of scale pivots and 
bearings. 

\nother indication of overlapping sub- 
jects was the request of this committee 
that the main part of its rail-and-water 
terminal assignment (covering piers and 
docks) should be transferred to the com- 
muttee on rivers and harbors, which is 
already handling the subject. This will 
leave to the former the logical features 
ot industrial development and rail termi- 
nal facilities 
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The undesirable feature of net in- 
crease in number of grade crossings was 
noted by the committee on grade cross- 
ings, whose report referred to the erro- 
neous local idea that each crossing is a 
convenience or a local asset. With the 
speeds of automobiles. short detours 
from one road or street to another to 
reach a crossing are no hindrance to 
traffic. A proposed form for classifying 
crossings and recording traffic was 
adopted after some modifications had 
been made. Instead of requiring this 
record to be made for every crossing, 
as proposed, it is to be used only where 
desired, since a large proportion of 
crossings are not really needed. The 
form provides for statements as to 
whether the crossing may be eliminated 
by relocating or closing the highway or 
by separation of grades. An appendix 
described the Detroit system of studying 
grade crossings by regions or districts 
rather than as single units. 


Masonry and buildings 


Trouble developed when the commit- 
tee on buildings submitted for the 
Manual a set of specifications for con- 
crete for buildings; these had been pre- 
sented a year ago. But the committee 
on masonry pointed out that its own 
specifications are now in the Manual 
and that the new ones differ in certain 
respects, so that there would be the un- 
fortunate feature of recommending two 
different specifications for the same ma- 
terial. In the somewhat long and warm 
discussion the blame was laid partly on 
the board of direction (or its committee 
on subjects) for lack of judgment in 
assigning the matter in such a way as 
to lead to duplication and overlapping. 
A conference committee was suggested 
to settle the differences and the specifica- 
tions were not adopted. The committee 
on buildings also submitted specifications 
for steel, brick and concrete chimneys. 
In a review of trainsheds it classified 
the lofty arch type as obsolete, super- 
seded by the low continuous roof; but 
the high cost of the latter limits it to 
important passenger terminals. Of plat- 
form shelters, the buterfly type was con- 
sidered preferable to the umbrella type. 

Some minor changes in the present 
concrete specifications were adopted at 
the request of the committee on masonry, 
particularly in changing the maximum 
size of coarse aggregate from four-fifths 
of the minimum clear space between bars 
or mesh to “half” this space and “one- 
fourth” the least dimension of the mem- 
ber. Tests for soundness of concrete 
aggregates and specifications for repairs 
to deteriorating concrete were submitted 
as information. It was suggested in dis- 
cussion that when concrete shows dis- 
integration it should not be repaired as 
maintenance work, but studied by the 
engineering department before any work 
is undertaken. 

A review of methods of lining and 
relining tunnels indicated that concrete 
is generally used in this country, while 








brick, stone and concrete are used 
abroad. This review included the lining 
packing, drainage timbering, placing of 
concrete, disintegration of concrete and 
effect of engine blast. 

The Huntington locomotive repai: 
shop of the Chesapeake & Ohio, de 
signed and laid out on the basis of 
time study of machine tool and erectine 
shop operations, was described by th: 
committee on shops and locomotive ter 
minals. This committee also reported 
that car repair shops can readily be 
adapted for handling automotive rail- 
cars and multiple-unit cars. For electric 
locomotives, new repair shops are con 
sidered to be more satisfactory and eco- 
nomical than altering old shops built 
for serving steam locomotives. 

In the utilization of air rights over 
railroad property, title for air-right 
buildings is mainly in the form of long- 
term leases, according to the committee 
on uniform general contract farms. It 
is expected, however, that the alterna- 
tive method of conveyance by deed will 
increase rapidly. 


Labor economics 


Changes in maintenance organization 
due to heavier track construction and 
rapidly increasing use of machinery have 
resulted in important economies, accord- 
ing to the committee on: economics of 
railway labor. An analysis of man-hours 
of track labor on the Lehigh Valley 
shows a reduction of about 50 per cent 
from 1918 to 1930, due to the above and 
other factors. Several roads are now 
having nearly all maintenance done by 
floating gangs equipped with modern 
machinery instead of by section gangs, 
the latter having little more than inspec- 
tion and minor repair jobs during the 
working season. These maintenance 
gangs are independent of the usual extra 
gangs for such work as rail renewal 
and _ ballasting. The committee con- 
siders that this new development prom- 
ises large economies. It also approved 
of spray painting as satisfactory and 
economical, this conclusion being adopted 
for the Manual, while spray-painting 
equipment was dealt with in another 
report. 

Along similar lines was the first re- 
port of the new committee on mainte- 
nance-of-way equipment, which showed 
the effective and economical use of 
compressed-air and electric tools and 
equipment, thus increasing the output 
per man. Power dragline excavators on 
crawlers were shown to be adaptable for 
ditching, grading, widening cuts and 
handling materials in general railroad 
work. Oil-spraying machines for rails 
and fastenings and for dusty ballast and 
roadbed, as well as modern developments 
in ballast-cleaning machines, were also 
covered by this committee. 


Ties and track 


Increased use of the A.R.E.A. stand- 
ard specifications and better practice in 
stacking ties for seasoning was reported 
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by the committee on ties. Possible econ- 
omies by the tse of longer ties, 84 and 
9 ft., instead of 8 ft., giving increased 
bearing area, were noted and are under 
study. Fvidently increased length must 
be accompanied by increased sectional 
dimensions. As to substitute ties, 
moval of steel ties continues (with no 
replacements), while a detailed report 
on the numerous concrete ties installed 
by the Pennsylvania shows large num- 
bers of cracked, disintegrated, crushed 
and broken ties. From this and previ- 
ous reports it appears that the substi- 
tute tie is quite out of the picture as a 
factor in track construction in this coun- 
try. On the other hand, the service 
tests reported by the committee on wood 
preservation showed, as usual, the long 
life and high economies of treated wood 
ties. This committee opposed as uneco- 
nomical any modifying of the specifica- 
tions to admit ties with slight decay for 
treatment. 

Tests of shrinkage of ballast under- 
taken by the committee on ballast have 
heen halted by inability to induce rail- 
roads to establish a sufficient numher of 
test sections for observation. Records 
were given for seven installations, which 
in 30 months showed 18 to 42 per cent 
shrinkage. Only road could be 
found having detailed figures for cost of 
maintaining track on different kinds of 
ballast. As to sub-ballast, a change in 
the Manual was adopted, recommending 
(instead of equal thickness) 18 to 6 in. 
of sub-ballast and 6 to 18 in. of top 
ballast, according to volume of traffic 
and character a roadbed. 

\ group of revised plans of switches 
and frogs submitted for the Manual by 
the committee on track, was adopted. 
\ final report on flangeway and gage at 
frogs and crossings recommended a min- 
imun? flangeway width of 1} in., with 
minimum track gage of 4 ft. 8} in. The 
standard width is 1} in., but with man- 
ganese frogs the tendency is to close in, 
many being found with 13 in. or less, 
so that 1% in. may be considered good 
practice. 

Experiments with permanent roadbed 
construction do not increase, but the 
roadway committee reported the present 
situation with concrete slab construction 
(under the ballast) on a few roads, and 
the concrete substructure of the Pere 
Marquette in which the rails are laid 
directly on the concrete (except for a 
felt cushion). In this latter case, bat- 
tering of the rail ends is more pro- 
nounced than on ballasted track. Other 
work of this committee adopted for the 
Manual included the maintenance of 
heaving track, specifications for pipe- 
line crossings under tracks, sub-surface 
drainage, overhaul in grading and the 
protection of roadbed and bridges from 
washouts and floods, This last subject 
applies only to non-navigable streams, 
thus avoiding interference with the com- 
mittee on rivers and harbors. The com- 
mittee’s revised specifications for con- 
crete fence posts were adopted, after 
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riod at high temperature 
omission of a time limit for 


forms. 
Miscellaneous 
New methods of water analysis, 
mitted by the committee on water ser 
ice and sanitation, were adopted as hein; 
more accurate and adequate than 
matter the Manual. 


clude specifications for salt used in the 


now in Phev in 
regeneration of zeolite water-softening 
plants. Water treatment at small plants, 
the blowing down and washing out of 
hoilers and the use of 
treating boiler water 1 
jects discussed. It is considered 
the additional cost due to using coagu 
lants is justified by the results. 
on the use of corrosion-resisting mate 
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rials in railway electrical construction, 
noted by the committee on electricity, 
are being made at tunnels, engine houses 
and piers in seawater. 

Specifications for riverbank protec- 
tion, submitted last vear by the 
mittee on and 
adopted for the Manual. Specification 
of the U. S. Engineers for hydraulic 
levee construction, mattresses and fas 
cines were presented as information, to- 
gether with reports on jetties, seawalls, 
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Letters to the Editor 


Labor's Share of Relief Funds 


Sir—The letter of F. B. Cabh, of 
Chicopee Falls, Mass. (ENR, March 10, 
1932, p. 376), contains a point of view 
deserving discussion. 

Mr. Cobb that of $800,000 
raised and spent in Chicopee Falls’ for 
public works, only about $200,000 went 
to labor in Chicopee Falls: the rest 
went out of the town for materials, 
machinery, etc. As the appropriation 
for public works had been made largely 
for relief during the depression, the 
thought arose that such a project must 
be a failure, for, according to Mr. Cobb, 
less than 25 per cent of Chicopee Falls 
money went to Chicopee Falls citizens. 
I imagine this experience has been 
rather common. 

3ut was the $600,000 wasted as far as 
relieving the depression was eoncerned ? 
Of course not! The percentage of 
money to labor does not vary so widely 
throughout industry. The 25 per cent 
may seem low for putting the materials 
together to form roads and bridges, but 
I doubt if the cement used represents 
more than 50c. out of the dollar for 
labor in the cement mill. A few cents, 
at this point, went to management and 
overhead, the rest to materials such as 
oil, bags and fuel. We could chase each 
of these items down and study the way 


notes 


each dollar split at eacl tage be 


Was I i 
tween labor and capit ll, and how 
represented by raw or 
nished materials. Ii we should add wy 
all of the amounts that went to labor 
we should find that nearly $600,000 

that $800,000 
labor located in 


ILI h 


was partly 


went to “immediate” 


a large number of d 
ferent places in the country, 

rest went in various ways pital. 
lf the public works had not been under- 
taken by Chicopee Falls, business e¢] 
where would have been worse. 

At first glance Chicopee Falls is 
interested in “elsewhere.” 
true? Mr. Cobb must tell me. first, 
how much of the money that leit town 
came back to other industries in Chicopee 
Falls. If the money had not been spent, 
less goods would have been sold by in- 
dustries in Chicopee Falls and numerous 
other places. And so it is for town 
after town as well as industry after 
dustry that has spent money durirg the 
depression. It is difficult to trace the 
devious pathways of the dollars spent, 
but we do know that $600,000 went to 
improve conditions throughout the coun- 
try through the efforts of this one town. 
Judging by the frenzied actions of legis- 
lators from Connecticut, Massachusetts 
and many other places, money 
outside of one’s own 
But unless each state is to 


Spent 
wasted. 
follow 


state is 


the 





446 






“family” type of economy and produce 
everything at home, money and goods 
must pass state borders freely. Busi- 
ness is not helped by living unto 
one’s self. 

Chicopee Falls may not be able to 
afford to continue this lavish spending, 
however worthy the aim. Mr. Cobb 
must consider how far his city may go 
in such relief. Perhaps conditions out- 
side his control may force direct relief 
rather than public works. Perhaps it 
would be better to extend credit to local 
industry. That is one side of the 
question. 

3ut the other is fundamental, and the 
continuance or disappearance of this 
depression rests upon the action taken. 
Suppose I should go out tomorrow and 
order all the things I need to replace 
worn-out clothes, obsolete cars; bring 
my library up-to-date; perchance marry 
a certain young lady; carry on certain 
research work; in fact, act as though 
the clouds had passed by. Sounds 
foolish, doesn’t it ? 

If a very large number of other 
people should do the same thing, every 
factory would have orders on its books 
requiring work at very good capacity 
for a year. It would be necessary for 
most of us to go back to work on a 
nearly full-time basis. When the year 
had passed on we should find, much to 
our surprise perhaps, that we had paid 
for the goods we had ordered with such 
rash abandon. Unfortunately, there is 
no immediate prospect of any such 
group of people getting together and 
deciding to act in this fashion., There 
is no real excuse for the continuation 
of the depression; vet, lacking coopera- 
tion and understanding, there is no 
immediate prospect of anything except 
starvation, want, perhaps riots and 
widespread social disturbances, We-hear 
about the tightness of credit, the de- 
preciation in securities values, the neces- 
sitv for raising tax rates. Yet, however 
real the present disturbance, effectively 
it is something unreal, imaginary and 
unnecessary. If we should be able to 
eect together and decide to go to work, 
and on the basis of that understanding 
place orders for the things we are able 
to afford—given stability, the depres- 
sion would be over and values would 
return to normal. We should be left 
somewhat handicapped with debts, and 
other unpleasant details would remain 
for some time to remind us of our folly. 

How does this concern Mr. Cobb and 
Chicopee Falls ? 


As it concerns every 
other city and 


industry and person. 
Either we act in unison to return to 
normal, or we act separately, looking 
atter our individual selfish interests and 
continuing to suffer. The continuance 
of the spending by Chicopee Falls im- 
poverishes Chicopee Falls citizens unless 
every other town and state, individual 
and industry does its share to act for 
the general welfare. And in the end 
the general welfare is very distinctly 


our own Tf business and credit con- 








tinue to dry up, Mr. Cobb and Chicopee 
Falls must cut down on expenditures. 
They cannot live more fully than the 
rest of the country. But the prime duty 
of Mr. Cobb, Chicopee Falls and the 
rest of us is to find ways and means of 
getting together on this proposition 
of spending money, Mr. Cobb and 
Chicopee Falls typify the country and 
the world. They cannot live to them- 
selves. That way lies disaster. 

A conference of big business men, 
large cities, the government and the 
states, at which the business of those 
present would be to lay down a spend- 
ing program for those things needed for 
the next year on the basis of nearly 
normal business and the adoption of a 
definite program, however imperfect, 
would at once force a general upturn. 
Common action by a few of our largest 
spenders would soon be followed by 
general action elsewhere. Credit would 
loosen up; it merely requires the definite 
promise of business. The details would 
almost arrange themselves. The im- 
portant thing is to get the people back 
to work in large measure. The method 
suggested is probably the simplest that 
can be devised. 

These, then, are the thoughts sug- 
gested by the letter of Mr. Cobb. That 
there is a large amount of need cannot 
be denied. It will take several years 
of work to begin to satisfy it. Let 
us go! 

Epwarp ApAMs RICHARDSON. 


Bethlehem, Pa 
Mareh 17, 1932. 


Is Engineering Local? 


Sir—In Engineering Néws-Record, 
March 10, p. 347, on the editorial page 
under the heading “Is Engineering 
Local?” there is an editorial comment- 
ing upon the action of the Western 
Society of Engineers relative to House 
sill 6187. This editorial is manifestly 
unfair, and the inferences drawn are 
not warranted—in fact, they are not in 
accordance with the action of the society 
in any wise. 

I am inclosing our March 2, 1932, 
Bulletin in which the announced action 
of the society is indicated. It was in 
the form: of a telegram sent to the chair- 
man of the House Committee on Public 
Buildings and Grounds so as to reach 
the committee on the occasion of its 
hearing on the bill. 

As drawn, the bill required that the 
engineering and architectural consulting 
service be engaged from the locality in 
which the buildings are to be erécted. 
We offered the suggestion that the im- 
mediate locality might not produce com- 
petent service, and therefore this limita- 
tion should not preclude the engagement 
of competent service from outside such 
locality. 

May I suggest that if Engineering 
News-Record wishes to comment upon 
any action of the society, it publish the 
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action so that the readers can under- 


stand themselves what was done. In 


this instance I think that a public cor- 
rection is due us, and I shall leave th: 
matter in your hands for proper action 


Epcar S. NETHERCU?, 


Directo: 
Western Society of Engineer~ 


Chicago, Tll., 
March 17, 1932. 


Epitor’s Note—tThe telegram referred t 
reads as follows: 

Board of Direction, Western Society 
of Engineers, supports House Bill 6187 
in principle. We suggest inclusion of 
provision that if no competent engineer 
or architect be located in a locality, the 
nearest locality with proper talent be 
considered in selecting consulting 
service. 


The title of the article in the Wester: 
Society Bulletin is “Board Urges U. S 
to Employ Local Engineers,” and the state 
ment preceding the above telegram read 
as follows: 


The Board of Direction voted to sup- 
port this bill and authorized the sec- 
retary to send the following telegram 
to the chairman of House Committee 
on Public Buildings and Grounds. 


First Skyscraper Again 


Sir—Under the heading “Wrecking 
Home Insurance Building Reveals Ex- 
cellence of Old Metals,” Henry Penn 
states: “This early skyscraper, now 
declared by a board of investigating 
architects to have been the first 
skeleton-frame building, yielded _ its 
place not because of physical deteriora 
tion but because it could no longer 
produce the necessary revenue.” 

In this article the editor quotes from 
an article by Henry J. Burt in Engi- 
neering News-Record of April 17, 
1924, referring to the Home Insurance 
Building, the words, “near approach” 
to skeleton-frame building and also the 
words “true skeleton” construction as 
applied to the Tacoma Building. 


These four words separated from 
their context in the original artick 
might be construed as a_ statement 


which the context would hardly bear 
out. Likewise, the reference to the 
board of investigating architects re- 
ferred to by Mr. Penn in the article. 
which was written quite some time ago 
but only recently published, might be 
considered authoritative. Such quota- 
tion may lead to erroneous conclusions. 

The editor also refers in brief to 
the investigating committee of the 
Western Society of Engineers and 
quotes the portion of this report which 
has to do with the individual re- 
sponsibility of developing the skeleton 
construction. The report of that com- 
mittee was later than the references 
mentioned above, the committee feeling 
that it desired time to assemble as com- 
pletely as possible all the information 
necessary to render an opinion. This 
report includes a simple but complete 
definition of the term “skeleton con- 
struction.” The report then proceeds 
to compare the Home Insurance Build- 
ing design with this definition. Like- 
wise, the Tacoma Building construction 
is compared with this definition. The 
report, from the February, 1932, 
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Journal of the Western Society of 
Engineers, is attached, 

Attention should be called to the Rand- 
McNally Building, erected in 1890, 
which stood on the south side of Adams 
St. between La Salle and Wells Sts. 
This building was probably the first 
skeleton construction involving all the 
principles outlined by the report of the 
committee of the Western Society of 
Engineers. The columns were of steel, 
Z-bars being used. 

Epncar S. NETHERCUT, 
Director, Western Society of Engineers. 


‘hicago, Ill.. 
Feb. 26, 1932 


Eprror’s Note—The report, dated Dec. 295, 
1931, was prepared by J. C. Sanderson, 
J. L. MeConnell, and F. J. Thielbar. The 
following abstract covers the parts con- 
cerned with the question of priority as be- 
tween the Home Insurance and the Tacoma 
buildings. 


The Home Insurance Building was 
constructed at two different dates. The 
first section consisting of nine stories 
(1884) was constructed of cast-iron 
columns, with cast lugs on the columns 
to support cast-iron lintels and steel or 
iron beams. These columns were placed 
in all pilasters and supported the inte- 
rior floor construction, certain spandrei 
beams and cast-iron lintels. The span- 
drel beams being located at the third, 
fifth, and eighth floor levels and at the 
roof level, it will be noted that these 
spandrels supported two and_ three 
floors of masonry walls. 

The walls of the building varied in 
thickness from 24 and 30 in. at the 
first floor to 12 in. for the top floors 
and were of sufficient thickness to be 
self-supporting without the use of 
columns in the pilasters. 

As this building was constructed dur- 
ing the development period of the 
skeleton building it will be interesting 
to compare it with the typical skeleton 
building as now constructed. Support- 
ing masonry by the use of structural 
members was not novel at the time this 
building was erected, nor was the sup- 
porting of loads with a combination of 
masonry and structural columns. Lin- 
tels were common practice, as was the 
supporting of store fronts by a com- 
bination of lintels and columns. 

The Home Insurance Building com- 
plies with or diverges from the essen- 
tials of a steel-skeleton building as fol- 
lows (only the two street walls being 
considered ) : 

1. The steel skeleton was self-sup- 
porting. 

2. Structural members were provided 
fer supporting the masonry, but on 
account of the size of the piers it is 
probable the load was divided between 
the columns and the piers. 

3. The wind load was carried by the 
masonry, as the steelwork was not 
designed to take wind bending. 

4. The masonry work could not be 
started at an upper floor without pro- 
viding temporary support for the 8 in. 
of masonry in front of the cast-iron 
columns. 

5. The walls were not of the cur- 
tain type but were, as previously de- 
scribed, of the ordinary bearing type. 
It is apparent that the designer of this 
building was reluctant to give up the 
known strength and security of heavy 
masonry walls and piers for the untried 


curtain walls and steel windbracing of 
the modern skeleton ‘building. 

The Home Insurance Building car 
ried the floor loads on the structural 
frame, supported masonry walls on the 
structural frame, probably assisted by 
the many piers, made no provision for 
wind load in the structural frame, did 
not fully provide for starting masonry 
above the first floor and did not have 
curtain wails. 

The Tacoma Building, built in 1887 
at the northeast corner of La Salle 
and Madison Sts., did not carry all 
floor loads on the structural frame, 
supported the masonry walls on the 
structural frame, made no_ provision 
for wind load in the structural frame, 
fully provided for starting the masonry 
walls at any floor and had uniform 
curtain walls. 

In the transition from the bearing- 
wall building to the skeleton type the 
Home Insurance Building made a 
marked advancement. The Tacoma 
Building went a step farther, improv- 
ing some of the details, adding curtain 
walls and making full provision for 
starting the masonry at any floor level. 


Cement-Water Ratio by Weight 


Sir—In Engineering News-Record of 
Feb. 11, Professor Mavis criticizes my 
article, “Cement- Water Ratio by 
Weight Proposed for Designing Con- 
crete Mixes” (ENR, Nov. 5, 1931), 
pointing out that the water-cement- 
strength relation will give a_ straight 
line when plotted on semi-logarithmic 
paper. This fact has long been realized, 
since the Portland Cement Association 
derived the formulas for the water- 
cement-strength relations by means of 
straight lines on semi-logarithmic paper. 
The necessity of the semi-logarithmic 
graph paper is a very good illustration 
of the cumbersome procedure that has 
to be followed when the equation for the 
water-cement-strength relation is de- 
sired. On the other hand, the equation 
for the cement-water-strength relation 
is derived directly from the plottings 
on ordinary graph paper. 

The important part of my article was 
not the straight-line cement-water rela- 
tion but the recognition of the fact that 
the cement is the strength-giving ele- 
ment in concrete. Professor Mavis 
criticizes also the important statement 
oi the fundamental relation between the 
strength and cement concentration of 
a concrete mix. In concrete of a 
given type and gradation of aggre- 
gates the water coatent per unit of con- 
crete of a given consistency remains 
constant regardless of richness of mix. 
The variable factor is thus the cement, 
and the only change in the cement paste 
caused by a change in the richness of 
the mix is the change in the concentra- 
tion of cement particles in the constant 
amount of water. An illustration of the 
simplification that is made possible in 
the design of concrete mixes by the 
recognition of these fundamental prin- 
ciples is given in my second published 


44, 


article (ENR, Feb. 18, 1932, p. 248 
Professor Mavis states that the ex 
pression of gallons of water per sack of 
cement is most understandable for the 
inexperienced man. \s a mat 
fact, the same units may be used with 
the cement-water ratio. It is a matter 
ot choice to use pounds of cement pet 
pound of water, pounds of cement pet 
gallon of water, sacks cement per gallon 
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of water, sacks cement per cubic foot ot 
water, sacks cement per barrel of water, 
etc. The all-important thing ts the 
fundamental relation between the con 
centration of cement particles in a unit 
of water and the quality of the concrete 
having this cement paste 

fhe writer also appreciates the dis 
cussions offered by Messrs Smith and 


Kitts (ENR, Feb. 25 and March 3). 
soth of them agree to the nearly 
straight-line portion of the strength- 
cement-water relation for  concretes 
within practical ranges. Below a cer- 
tain minimum cement content per unit 
of water the straight-line relation can 
not be expected to hold, for the simple 
reason that the amount of cement is not 
sufficient to prevent the segregation of 
water from the paste. In this case the 
actual cement-water ratio of the paste 
becomes greater than the ratio used 
in the mix. If, on the other hand, the 
amount of cement per unit of water ts 
SO large that each particle will have a 
lack of water for chemical reactions, 
the full potential strength of the cement 
cannot be utilized, and the strength will 
cease to increase in direct proportion 
to the increase in concentration of ce- 
ment particles in the paste. Thus the 
straight-line relation between the 
strength and the cement-water relation 
of concrete holds only for the range 
within which the full potential strength 
of the cement may be utilized. Fortu 
nately all plastic and workable concrete 
mixes used in present-day construction 
fall within the straight-line section of 
the relationship. 

Mr. Kitts favors the use of absolute 
volume ratios instead of weight ratios 
The author cannot see any advantage 
in this proposal, which was originally 
developed by Feret in the 1890's and 
has since been used by many concrete 
investigators. The absolute volume is 
an abstract measure, and in order to 
utilize this measure in concrete mixes 
it has to be transferred into weights by 
use of the specific gravity. Why com 
plicate matters by the use: of the ab 
stract absolute volumes when _ the 
weights have to be resorted to in orde1 
to measure the quantities of material 
for the concrete ? 

The general approval given to the 
proposed cement-water relation is dem- 
onstrated by the number of favorable 
comments received by the writer from 
many of the most outstanding authori- 
ties in concrete, both in this country 
and abroad. INGE Lysre, 


Research Assistant Professor 
Bethlehem, Pa of Engineering Materials, 
March 14, 193" Lehigh University 
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California Wage Law 
Is Questioned in 


Two Court Suits 


HE extent of authority and the en 
forcement of the provisions of the 
California prevailing-wage law passed by 
the 1931 legislature have been questioned 
in two suits filed in the state courts in 
volving major construction projects in 
southern California. 
Phe city of Pasadena contends that it is 
a corporate entity by state charter and that 
the interference in its contractual relations 
caused by this act violates the home-rule 
principle and the city’s right to freedom of 
contract. Construction of the $10,000,000 
Pine Canyon dam is being held up pend- 
mg the court decision on this question. 
The Metropolitan Water District has at- 
tacked the constitutionality of the act on 
the ground that its aqueduct 
project will extend over such a large area 


Coiorado 


and will continue for such a_ period of 
years that an attempt to establish a pre- 
vailing wage at the beginning of the con- 


struction places too great responsibility on 
the district and the contractor. For ex- 
ample, one of the first contracts to be let 
hy the district would be for driving the 
longer tunnel units. involving about a five- 
vear construction period, and the establish- 
ment of a wage at this time. for such a 
contract would involve too many uncer- 
tainties, it is contended. 
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Bids to Operate New York’s New 
Subway Called for April 24 


Forms for the contract for operating 
New York’s new municipally built Eighth 
Ave. subway were approved by the board 
of estimate on March 19 and subsequently 
the board of transportation set April 26 
as the final date for filing bids. The form 
of contract to be used was made available 
on March 24 at the time of the first official 
call for bids. 


$1,353,000,000 Road Program 
for State and Local Agencies 


Funds estimated as available for public 
read and bridge construction and mainte- 
nance in 1932 amount to $1,353,000,000, 
according to information collected from 
road officials hy the U. S. Bureau of Public 
Roads. Of this amount $882,000,000 is the 
probable expenditure by state highway de- 
partments, and $471,000.000, it is expected, 
will be spent by local authorities. 

The detailed total of road and bridge 
expenditures in 1931 is not yet known, but 
the 1932 program is less by 19 per cent 
than the total rural road expenditure of 
$1,680,000,000 in 1930. Comparing state 
highway expenditures of $980,000,000 in 


1930 with similar funds available for 1932, 
10 per cent 


there 1s a decrease of Simi- 


larly there is a decrease of 33 per cent in 
local funds, the 1930 expenditure having 
been $700,000,000. 
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Sydney Harbor Bridge Is 
Formally Opened 


On March 16 the builders of the Sydney 
harbor bridge turned the structure over to 
the New South Wales government and on 
March 19 it was formally opened to traiiic. 
This steel-arch bridge, 1,650 ft. span, was 
built under the direction of J. J. C. Brad- 
field, chief engineer, Sydney Harbor Com- 
mission, by Dorman, Long & Co., of Lon- 
don, to whom the contract for fabricating 
and erecting the steelwork of the arch and 
the approach spans was let in March, 1924. 
The work of erection was described in 
ENR, Oct. 23, 1930, p. 046. 

The bridge is the largest steel arch yet 
built, but lacks about 2 ft. of equaling the 
span length of the Kill van Kull bridge 
in New York. About 37,000 tons of steel 
(main members silicon steel) was used in 
the arch. The deck carries a 56-ft. vehicle 
roadway, four lines of rapid-transit railway 
tracks and two 10-ft. sidewalks. The 
bridge has a vertical clearance of 172 it. 





Prequalification Is 
Adopted for Bidder, 
In Two Mote States 


REQUALIFICATION requirenx 

contractors on state highway w: 
Wyoming were adopted by the hi: 
commissioners of that state on Mar 
in accordance with the state law. \| 
sons proposing .to bid on state hi 
work estimated to cost more than > 
must furnish a statement under oath | 
sponse to a questionnaire to be sub: 
by the state highway department. 
statement shall fully develop the (in: 
ability, adequacy of plant and equip 
organization and prior experience and 
other pertinent and material facts as 
be desirable, and shall be submitted « 
twelve months, or as often as may | 
quired by the commission. No bid wi 
considered from a contractor unless 
shall have submitted his statement pri: 
twenty days before a letting. Upon r 


(Continued on page 449) 





Oregon Abandons Hand Labor in 
Remainder of 1932 Highway Program 


CUT of 20 per cent in the $1,500,000 

administratve payroll of the Oregon 
state highway commission, abandonment 
of the $72,000 a week outlay for hand 
labor for unemployment relief, and the 
prospect of spending $4,500,000 in new 
construction and major betterment on the 
roads of the state constitute the principal 
features of the program of the new state 
highway commission. (See ENR, March 
10, 1932, p. 379.) One of the first acts of 
the new commission was to make salary 
cuts ranging from 10 to 20 per cent for 
the administrative personnel and to make 
certain reductions in personnel. In_ this 
connection the resignation of Roy A. Klein, 
state highway engineer, was accepted early 
in March, but Mr. Klein will be retained 
in an advisory capacity until May 1. He 
is succeeded by R. H. Baldock, formerly 
chief assistant engineer. 

Lack of efficiency in the expenditure of 
$10,000 a day on hand labor as a part of 
the state’s unemployment relief program 
and the fact that no federal-aid money 
could be secured for the projects carried 
on in this fashion, coupled with a tem- 
porary shortage in funds immediately 
available to the commission, led to the de- 
cision to cease this expenditure and to 
apply available funds by letting the work 
out on contracts in the usual manner. It is 
estimated that the cost of a mile of road 
by hand labor, if let under the contract 
method with federal money available under 
such circumstances, would build 8 miles of 
road, and the commission has felt that this 
is too high a price to pay for carrying on 





its relief of the unemployment situation 
hand labor. The work that has been 
ducted in this manner, through whi 
$1,250,000 has been expended since Nov. 14 
will be tapered off through April wntil 
entirely disappears, and from that time « 
all highway work will be conducted by 1! 
regular contract method. 

For immediate cash requirements durii 
the next six months the commission offerc:! 
$1,000,000 worth of state highway bond. 
on which no bids were received. Portland 
banks filled the breach by taking $750,000 
of this issue at 6 per cent with a si 
months’ maturity and other local investors 
subscribed for $73,000, which is sufficient 
to meet the immediate needs of the com 
mission. Among these needs are the r 
tirement of $1,000,000 of the $30,000,000 
long-term bonded debt plus $616,000 inter 
est. A large percentage of state funds 
for highway work comes from automobil: 
licenses, which are payable on July 1, hen 
the stringency is only temporary. 

During 1932 the highway program wil! 
proceed practically as outlined last yea 
and includes the expenditure of $4,500,00) 
for new construction and major better 
ment, made up of $2,400,000 state mone 
and $1,600,000 federal aid. This does not 
include the possible $2,000,000 of federal 
money for Oregon provided in bills now 
pending before Congress. The budget als: 
provides an expenditure of $1,300,000 on 
secondary roads. These items, with thx 
$1,000,000 already expended in 1932 on 
relief work, will make the 1932 prograin 
slightly greater than the program of 1931. 
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Prequalification Is Adopted 
448) 


of a statement in response to the question- 
naire the state highway superintendent 
will examine the information therein and 
will then classify the prospective bidder or 
reject him as unqualified. A rejected ap- 
plicant may request a hearing before the 
state highway commission. Prospective 
bidders will be classified as general con- 
tractor, grading contractor, surfacing con- 
tractor or bridge contractor. Each bidder 
must file with his bid a statement of con- 
tracts in force and contracts entered into 
subsequent to the filing of his annual ques- 
tionnaire. He must also file a plan and 
equipment questionnaire with each bid. 


(Continued from page 


Requirements in California 


The division of highways of the Cali- 
fornia state department of public works 
has adopted a policy with reference to 
tatements of experience and financial cor- 
dition filed by contractors desiring pre- 
qualification for highway work, requiring 
a certificate of a certified public ac- 
countant in all cases where the contractor 
desires to qualify for work in excess of 
$50,000. New statements will be required 
only once each year unless specifically 
requested at more frequent intervals. When 
the financial information becomes a year 
old, if a new statement has not been sub- 
mitted, the contractor will be disqualified 
from further bidding until a statement has 
been received and a new rating established. 

Two or more contractors who have 
qualified by filing separate statements and 
who wish to combine their assets for bid- 
ding on a single project may do so by 
filing an affidavit of joint venture. 
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Contract Information Bureau 
Issues List of Contractors 


The Bureau of Contract Information, 
Inc., has published a list of nearly 5,000 
contractors who have voluntarily filed 


performance records with the bureau. This 


24,1932 — Engineering News-Record 


available to architects, eng 
and public officials who award construc 
tion contracts. The bureau per 
formance records on contractors without 
charge to those responsible tor the award 
of contracts, asking in return information 
concerning contractors with which they 
have had experience. In addition to the 
contractors listed, the bureau has 
of many naore, obtained by special investi 
gation after a request has been made cor 
cerning a contractor who has not filed his 
performance reports. The new address of 
the Bureau of Contract 29 


Information is 72 
Fifteenth St., N.W., Washington, D. C. 
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Building Permits Show Drop 
From Similar Period Last Year 


Building permits for the country fell off 
54 per cent in January and 56 per cent it 
February from similar periods last year 
according to reports from 50 representa 
tive cities used as a barometer for the 
entire country. The 50 cities used in com 
piling the estimate were listed in EVR, 
Feb. 4, 1932, p. 165, except that Man 
chester, N. H., has been substituted for 
Burlington, Vt., and Great Falls, Mont 
has been substituted for Butte. The 
lowing table shows actual permit figures 
for the 50 cities, and an estimate of the 
total for the country based on per capita 
figures for the 50 cities applied against the 
total urban population of the country. 
Permit figures were supplied by S. W. 
Straus & Co. The U. S. Bureau of Labor 
Statistics shows a total reported by 
cities of $51,845,694 for January 
$40,836,173 for February of this year. 

BUILDING PERMITS 

(Thousands of Dollars) 
Actual 
»U Cities 


$30,767 
$14,282 


foi- 


aoe 
IID 


and 


Estimated 
Total U.S. 
$110,600 
$51,400 
o4 
25,200 
45,100 


$1 
$ 
Jan.-Feb. 235.800 


Jan.-Feb. 1932 ....... $26, $96,500 
Per Cent fi 7 


Loss. 
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LARGE CONTINUOUS PLATE MILL CONSTRUCTED IN NINE MONTHS 


The group of buildings which houses the con- 
tinuous plate and strip sheet mill of the 
Inland Steel Co., at Indiana Harbor, Ind., 
covers an area of 340,000 sq.ft. and incor- 
porates the most modern and highly perfected 
developments of continuous sheet strip pro- 
duction. Actual foundation work on the 
buildings was started in Apri), 1931, and the 


mill was placed in operation nine months 
later. The mill comprises ten stands in line 
and will produce plates from 3/16 to 4 in. in 
thickness and up to a maximum width of 69, 
in. For continuous strip the width varies 
from 24 to 66 in. The mill has a rated 
capacity of 100 tons per hour on 16-gage 
material, 48 in. wide. 


New York Water 
Tunnel Contract 


Under Investigation 


HIE award of all four sections of the 
New Y« tun 

nel No. 2 to Patrick 
October, 1928, for a contract price 
$43,000,000, is reported to be under investi 
gation by Judge counsel to th 
committee that is checking up 
on municipal affairs in the city. It is said 
that bank 
ot the board of 
examined as a result of allegations of un 
favoritism in awarding all contracts 
firm at ; her figure than the 
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Analysis of the bids 


The state supreme ¢ 
board in the 
brought 


urt upheld the 
wer to a suit 
agaist the city by the Carleton 
Co., Inc., and the Del Balso Construction 
Co. The work was advertised in four se 
tions. Low bidd 224 
Carleton Co., Ine., 
$11,427,988) ; section 225, Del 
struction Co., $10,629,889, 
$11,151,905) ; 
Govern, Ine., $10,472.73 a 
Patrick McGovern, Inc 
call for bids requested « ach 
any reductions offered it 
were awarded him The follow 
stipulations accompamed MeGovern’'s 
bids: sections 224 and 225 were awarded 
him, deduct $225,000 from each bid or 
$450,000 from the total; if sections 226 
and 227 were awarded him, also deduct 
$225,000 from each bid or $450,000 from 
the total: if all four sections were awarded 
him, deduct an additional $225,000 from 
each section bid, or an additional $900,000, 
totaling a deduction of $1,800,000 from the 
sum of the four sectional bids. 

The lowest — combination of bids 
was section 224, Carleton Co.; section 225 
Del Balso Co., aaa 226 and 227, M« 
Govern; totaling $42,678,194, or $14,373 
under McGovern's bid of $42,692,567 for 
the entire project. 


The board of 
supply declared the Carleton Co. 
fied to handle section of the 
and as the next low bid tor 
was $11,260,860, this made MeGovern's 
bid for all four sections low by $660,873 
The court upheld the board’s action in re 
fusing to consider the Carleton bid. 

After the decision by the state supreme 
court the suit was carried to the appellat« 
division, which upheld the supreme court's 
ruling, and on March 19, 1929, the 
of appeals also upheld the decision 
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First Hetch Hetchy Bonds Sold 


The first sale of 
Hetch Hetchy Bond 
organized by all the 
Hetch Hetchy system 
(ENR, March 3, p. 334), netted the 
workers 95.55 per cent of their regular 
monthly salaries for the month of Febru- 
ary. Bonds with a par value of $206,000 
were purchased by the syndicate and sold 
for $196,831. For the present bonds will 
be sold each month to meet the payroll 


bonds made by the 
Purchase Syndicate, 
employees on the 
(San Francisco) 
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New Sewage-Disposal System 
for Duluth 


Authorization has been given by the 
city council of Duluth, Minn., for the con- 
struction of the first units of a sewage- 
disposal system at an immediate cost of 
$735,000 and an eventual expenditure of 
$1,400,000. The ultimate plan calls for 
trunk sewers and pumping stations bring- 
ing all sewage to a single plant at a point 
in the western section of the city. For 
the present work, which has the approval 
of the state board of health, 75 per cent 
of the sewage will be screened and chlo- 
rinated in a 30-min. detention basin with 
horizontal agitators and discharged into 
Lake Superior. The remainder will be 
given tank treatment and chlorination at 
the site of the ultimate plant and dis- 
charged into St. Louis Bay. 

The money for the project was made 
possible by approval and sale of a bond 
issue more than a year ago. Plans are 
being made by Alvord, Burdick & Howson, 
consulting engineers, Chicago, who report 
their completion March 22 with bids prob- 
ably taken the last of April. 
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Bids Opened for Park Hill 
Storm Sewer in Denver 


3ids on the contract for construction of 
the Park Hill storm sewer in Denver, 
Colo., were opened on March 16 and dis- 
closed the low bidder to be Construction 
Service, Inc., & Associates, a combination 
formed by pooling the resources of 
J. Everett Young, of Denver, and the 
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Peter Seerie Co., general contractors, also 


of Denver. The low bid, $1,079,000, was 
$245,000 less than the city’s estimate. It 
guarantees use of Colorado materials and 
Denver workmen on the job. Only three 
firms reached the final stage of competition, 
fifteen failing to negotiate satisfactory 
surety bonds. 

The principal detail remaining to be 
settled is whether payment will be in city 
bonds or cash. Denver, a self-contained 
administrative unit, has the right by charter 
to discharge its financial obligation either 
way. 

Trenching operations, preliminary to 
laying mains, are scheduled to begin 
April 1. The work will furnish employ- 
ment for several hundred men during the 
nine months estimated to complete the job. 


fe 


To Correlate Information on 
Snow Hydrology 


An endeavor to obtain a record of all 
work on the hydrology of snow so far 
accomplished and of projects and plans 
now under way is being made by the sec- 
tion of hydrology of the American Geo- 
physical Union. The Union through a 
questionnaire just mailed by J. E. Church, 
meteorolgist and chairman of the committee 
on snow surveys, Reno, Nev., hopes to 
become a clearing house for all workers 
in the field in order that increased unity 
and progress may be attained. 

The field is being broadened beyond the 
narrower limits of the economic aspects of 
snowfall and runoff to include the evolu- 
tion of snow from its initial fall until its 


PITTSBURGH POST OFFICE AND FEDERAL BUILDING 


One of the largest of the federal govern- 
ment’s post office projects is under way in 
Pittsburgh, where a building 532 ft. long, 190 
ft. wide at one end and 140 ft. wide at the 
other is being erected near the Pennsylvania 
R.R. station. There will be 2,000 ft. of rail- 
road track in the basement, with large truck- 
ing areas in a sub-basement. One of the fea- 
tures of the structural design involves the 
carrying of the trainloads on the steel frame 
of the building, some of the through plate- 
girder “bridges” having a span of as much as 
60 ft. Many column transfers occur through- 
out the structure. The tracks coming in on 
a curve require a column arrangement that 
must be changed above the first floor, while 
another complete rearrangement of columns 
occurs at the fourth floor, where the character 


of the building changes. About 15,000 tons 
of structura? steel is involved in the struc- 
ture. The lower four stories of the basement 
are to be used by the post office, while the 
upper stories will be occupied by federal gov- 
ernment offices and six court rooms and may 
in the future be extended to the full length 
of the building. Architects for the building 
are Trowbridge & Livingston; consulting en- 
gineers on foundations, Moran & Proctor; 
consulting engineers on superstructure, Weis- 
kopf & Pickworth, and general contractors, 
Aronberg Fried Co., Inc., all of New York. 
Booth & Flinn have the contract for the sub- 
structure, while the structural steel will be 
fabricated by the Fort Pitt Bridge Works 
and will be erected by the John L: Mullen 
Construction Co., of Pittsburgh. 
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final emergence at the mouth of the str: 
This will also necessarily include rai 
and evaporation studies so far as they h 
a bearing on the forecasting of streamf# 
That the subject may be seen in its br. 
est aspects it is planned to include 
studies made not only in the United St 
but in other countries as well and als. 
the polar regions. 


— ee. 


Washington Notes 


By Paul Wooton 


Washington Correspondent 


MENDMENTS that will be prop: 

to the flood-control act are gradua 
being perfected by a subcommittee of + 
House committee on flood control. 
make certain that the -government m 
pay for the land it takes a proposed ame: 
ment reads in part as follows: “Just c 
pensation shall be paid by the Unit 
States for all property used, taken, da 
aged or destroyed in the carrying out 
execution of the flood-control plan, 
cluding all property located within t!. 
area of the levees, spillways, floodwa: 
diversion channels, storage basins, dred 
ing, reservoirs and other works and t! 
rights-of-way thereover and the flowa: 
rights thereon.” The proposed amendme: 
also specifies that the United States mu: 
repay all expenditures by persons, corpora 
tions, states or political subdivisions «| 
states to adjust or conform their propert, 
to meet the requirements of flood-contr«| 
works. 


Rivers and Harbors Work 


Growing apprehension that delay in th 
passage of the war department appropri« 
tion bill may lead to a curtailment 0! 
rivers and harbors work is not justified 
in the opinion of Representative Ross A 
Collins, of Mississippi, chairman of th: 
subcommittee on military appropriations 
He believes that the department is alarme:| 
unnecessarily over the situation and that 
the funds carried in the regular supp): 
bill will be available in ample time. 

Army engineers do not feel that ther: 
is any particular need for haste in th: 
flood-control appropriation, since it is not 
possible to do much of the flood-contro! 
work during high water stages. By th: 
time the river falls enough to permit r« 
sumption of large-scale levee work it i: 
expected that the regular appropriation 01 
$32,000,000 will have become available 
The river improvement work, on the othe: 
hand, is carried on to best advantage dur 
ing flood stages, because it is necessar\ 
to complete the dikes before the high 
water stage passes in order to enable th: 
floods to scour out the channel. 


Utilities Get Extension 


The Interstate Commerce Commission 
has postponed for one year from Jan. |. 
1933, the effective date of its order re- 
quiring all railroads and telephone com 
panies to introduce a complete system oi 
depreciation accounting on percentage rates 
to be fixed by the commission. The com- 
mission has also granted to the carriers 
and telephone companies an extension of 
time from Sept. 1 next to Aug. 1, 1933, in 
which to prepare and submit percentag: 
estimates of depreciation on various classes 
of property. 
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Engineering School to Hold 
Vocational Guidance Camp 


A camp for vocational or collegiate 
evidance for boys of preparatory school 
age is to be held Aug. 13-17 at the Stevens 
engineering camp in northern New Jersey 
under the auspices of Stevens Institute of 
Technology. An attempt will be made at 
the camp to help boys to decide upon the 
type of college they wish to attend, also 
to give those students who are inclined 
toward engineering work a broad picture 
of what they may expect to find in engi- 
neering and in the allied industries. An 
effort also is to be made to divert those 
naturally fitted for the liberal art colleges 
from following the more natural trend of 
today toward engineering and science. 

As the school for surveying instructions 
for students from Stevens Institute is to 
be held in the period just preceding the 
period set aside for boys from the high 
schools and preparatory schools, the facili- 
ties of the summer school will be used to 
give the boys instruction in the rudi- 
ments of surveying. This will provide 
field work to break the monotony of con- 
tinuous lecture courses. Speakers at the 
lecture courses include prominent men 
from the large engineering corporations, 
public utilities, engineering schools and 
engineering societies, also specialists in 
personnel work, vocational training and 
research. 


2, 
——_“e 


Work on Dotsero Cutoff Must 
Begin by June 15 


Two months’ extension, to June 15, in 
which to commence construction of the 
Dotsero cutoff has been granted to the 
Denver & Rio Grande Western by the In- 
terstate Commerce Commission. The road 
asked for a year’s delay, to April 15, 
1932, but minority stockholders of the 
Denver & Salt Lake Raiiroad, the Uintah 
3asin League and the Moffat Tunnel Im- 
provement District contended that con- 
struction of the long-delayed project 
should be undertaken immediately. 


COSTS AND CONTRACTS 


ENR Index Numbers 


Cost Volume 
March, 1932 157." Feb., 
Feb., 1932 j 2 Jan., 
March, . 1931 1943 Feb., 
Average, 1931 35 Average, 
Average, 1930 20°.85 Average, 
1913 .. Ils 


This Week's Contracts 


Heavy construction contracts, re- 
ported by Engineering News-Record in 
the week of March 24, with some com- 
parisons, total as follows: 


(In Thousands of Dollars) 


Average of Last 

Mar. 24, Four Weeks 

Buildings: 1932 193° 1930 
Industrial $1.590 $1,097 
Other - 6,892 6.366 

Streets and roads. 5,466 3.420 1: 7 

Other construction. 8,241 6.279 29,218 

Total .........$22,189 $17,163 $62,760 

Total. all classes, Jan. 1 to Mar. 24: 
, eee f ; . .8$236,170 
1931 : és a ; . 666.777 


LONGEST RAILROAD LIFT SPAN COM- 
PLETED AT BOONVILLE, MO 
The Missouri-Kansas-Texas Railroad Co.'s new 
bridge crossing the Missouri River at Boon- 
ville, Mo., was completed in January and the 
contractor, the Kansas City Bridge Co., has been 
engaged in demolishing the adjacent old bridge, 
the piers of which were built in 1874. Included 
in the five-span crossing is a 408-ft. lift span 
weighing 1,150 tons, the longest railroad lift 
span yet built. 


Hoover Dam Notes 


Better progress than at any time since 
the flood early in February was mad 
during the week ended March 12 in the 
41x56-ft. enlarged headings in tunnel No. 1 
at Hoover Dam. This tunnel is the only 
one of the four in which the enlarged head- 
ings have not been holed through. Dur 
ing the week a total of 335 ft. of 41x56-ft. 
heading was excavated. Work on the 
15-ft. bottom bench was carried on in tun- 
nels No. 2, 3 and 4, a total of 1,545 ft 
being taken out during the week trim 
ming work covered 980 ft. in these three 
tunnels. Concreting of the trashrack foun- 
dation at the upper portal of tunnel No. 2 
was nearly completed. 

* * * 

Excavation at the Nevada spillway was 
continued on a two-shift basis. Driving of 
pioneer tunnels was continued without 
interruption in the Arizona inclined spill- 
way tunnels, but work in the Nevada tun- 
nel was stopped for two days on account 
of bad air. At the end of the week the 
pioneer heading in the Nevada tunnel was 
460 it. from the roof of the diversion 
tunnel. The Arizona tunnel was 270 ft. 
from the roof of that tunnel. Excavation 
of an adit to the pioneer tunnel in the 
Nevada inclined spillway tunnel was started 


March 8. 


‘ a 

The total working force on the project 
March 8 numbered 2.989 men. There was 
one fatality during the week ended March 
12. A mechanic was crushed between two 
trucks. 
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Utah Building and Construction 
Congress Organized 


The Utah Building and Construction 
Congress was tormed in Salt Lake City 
on March 11 with the object of smoothing 
out the annual curves of construction ac 
tivities, eliminating seasonal unemployment 
in the building crafts and stimulating build 
ing and construction activities erally in 
Utah. The congress will also attempt to 
advance winter construction and intensity 
uublic-works activities during periods of 
Raymond J. Ashton, architect, 
ot Salt Lake City, was elected president 
and vice-presidents were elected trom the 
several counties R. A. Hart and George 
R. Randall, both of Salt Lake City, were 
chosen secretary and treasurer 


Iirectors were elected to represent various 


depression 


respectively. 
architects, engineers, 

actors, 
craitsmen, clay products, cement and 
plaster, lumber and mill products, hard- 
ware, paint and glass, plumbing and heat- 
ing, metal products, financial agencies, 
realtors, building owners and = operators, 
utilities, electrical products, allied products, 


building contractors and subcontractors. 


groups as follows 
gineering contractors and subcontt 


. 
° 


State Capitol Planned for 
North Dakota 


Architects’ plans for a state Capitol to 
replace the building at Bismarck, N. D., 
destroyed by fire in 1930 are under con- 
sideration by the state Capitol commis- 
sion. With present reduced prices it. is 
expected that the building will cost about 
$2,000,000. The associated architects are 
Joseph Bell DeRemer, Grand Forks, N. D., 
W. F. Kurke, Fargo, N. D., and Holabird 
& Root, Chicago, Ill 


*, 


Youngstown, Ohio, to Revamp Its 
Water-Distribution System 


\pproval by the city council is expected 
of the $400,000 expenditure for revamping 
the water-distribution system of Youngs 
town, Ohio, proposed by Dan Parrish, 
water commissioner. The plan involves 
abandonment of the present pumping sta- 
tion, laying new mains, installation of three 
new wWater-storage tanks and four auto- 
matic electric booster stations, to provide 
water in the high-pressure areas. 


—_—____~»--—__— 


Capital and Contracts 


New capital issued in the week ended 
March 19 totaled $38,000,000, compared 
with $20,000,000 in the preceding weck and 
$148,000,000 in the corresponding week ©1 
1931. State and municipal bonds repre 
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sented $26,060,000, or 6&8 per cent of the 
March 19 total. The cumulative total for 
the period between Jan. 1 and March 19 
was $166,000,000, against $1,058,000,000 
issued in the corresponding part of 1931. 


CONTRACTS 
——1932 
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Exhaustive Geological Study 
Made of Hoover Dam Site 


After an exhaustive geological study of 
the Hoover Dam site, F. L. Ransome re- 
ports “that nothing has been found which 
calls for any modification of the project 
as now planned and in process of practical 
realization.” 

The rocks in the vicinity of the dam 
were found to be Tertiary and of younger 
age. The report says that they are pre- 
dominantly lava flows but include intrusive 
rocks. The lavas are associated with sedi- 
mentary formations. The volcanic erup- 
tions and the deposition of breccias were 
found to be contemporaneous and over- 
lapping. 

2, 


———_%e--—- 


Engineering Departments of 
Three U. P. Units Consolidated 


Consolidation of the engineering depart- 
ments of the three units of the Union 
Pacific System, with headquarters in Salt 
Lake City, has been announced. The 
three units involved are the Los Angeies 
& Salt Lake, the Oregon Short Line and 
the Oregon-Washington Railroad & Navi- 
gation Co. 

B. H. Prater, chief engineer of the 
Oregon Short Line, has been named chiet 
engineer for the three units. Employees 
of the engineering departments at Los 
Angeles and Portland, Ore., where engi- 
neering headquarters were formerly main- 
tained, have been transferred to Salt Lake 
City. 

2, 


——-*8e 





Los Angeles Postpones Vote 
on Power Bond Issue 


Decision not to place a _ proposed 
$34,400,000 power bond issue proposal on 
the ballot for the May 3 election has been 
reached by the Los Angeles, Calif., city 
council. Another date will be chosen, pos- 
sibly the date of the general election in 
November. Proceeds of the issue, if voted, 
are to go toward the construction of a 
transmission line to Hoover Dam, construc- 
tion of a steam-generating plant at Wil- 
mington and extensions and betterments 
to the lines of the bureau of power and 
light 


- 
~~ 


Personal Notes 


Ne W. McGiit, who was appointed di- 
rector of public utilities of Cleveland, Ohio, 
to succeed FE. H. Krueger, resigned after 
a week in office and has been succeeded by 
A. R. Brueggeman. 

Joun W. BauMGartTNeR, civil engineer, 
has been appointed a member of the water 
and power cominission of Los Angeles, 
Calif. Confirmation of his appointment 
by the city council breaks a deadlock in 
the board that has existed since the resigna- 
tion of O. T. Johnson, Jr., last summer 

Lawson Scorr. has 
engineer of Marietta, 
Chester Stone, resigned. 

Paut A. Hopcsox, major, Corps of 
Engineers, has been asssigned as assistant 
to the engineer commissioner of the Dis- 


been 
Ohio, 


named city 
succeeding 





trict of Columbia, effective upon comple- 
tion of his courses at the command and 


general staff school, Fort Leavenworth, 
Kan., which will be about July 1. 


Grorce G. Netnouse, dean of the engi- 
neering school at Tri-State College at 
Angola, Ind., has been named president 
of the institution to fill a vacancy caused 
by resignation. Dean Neihouse has been 
with the college since 1902, going there 
from Purdue University. 


ELiiorr VANDEVANTER, captain, Corps 
of Engineers, now stationed in Washing- 
ton, D. C., has been assigned as assistant 
to Major W. D. Styer, district engineer, 
in charge of the Pittsburgh district. 


— fe 


Obituary 


Joun J. Mortarty, retired bridge engi- 
neer and former member of the San Fran- 
cisco board of public works, died in San 
Francisco on March 1, at the age of 74. 


Frevertck W. MILLER, civil engineer, 
died on March 17 at his home in Babylon, 
L. I., at the age of 74. Mr. Miller spe- 


cialized in testing wells in Manhattan and 
Brooklyn. 





Tuomas P. PuNsHoN, city engineer of 
Cincinnati for two terms beginning in 1897, 
died on March 16 in Miami, Fla., at the 
age of 75. Mr. Punshon was one of the 
founders and a former president of the 
Cincinnati Engineers Club. 


NatHan Boris Levince, building con- 
tractor, of Birmingham, Ala., died on 





SOCIETY CALENDAR 


AMERICAN SOCIETY FOR TESTING 
MATERIALS, annual meeting, Atlantic 
City, June 20-24. 


AMERICAN SOCIETY OF CIVIL ENGIT- 
NEERS, annual convention, Yellowstone 
National Park, July, date to be fixed. 


AMERICAN WATER WORKS ASSOCY- 
ATION, annual convention, Memphis, 
Tenn., May 2-6. 


AMERICAN WELDING SOCIETY, annual 
meeting, New York City, April 27-29. 


NEW ENGLAND SEWAGE WORKS 
ASSOCTATION, annual meeting, Boston, 
April 25. 


ROSTON SOCIETY OF CIVIL ENGI- 
NEERS at its 84th annual meeting March 
16 elected officers as follows: president, 
talph W. Horne; vice-president, Prof. 
J. B. Babcock, 3d; secretary, Everett N. 
Hutchins; treasurer, Karl R. Kennison. 
Honorary membership was conferred 
upon Dr. Karl T. Compton, president of 
Massachusetts Institute of Technology, 
and Charles T. Main, consulting engi- 
neer. Annual prizes for noteworthy 
papers presented at society meetings dur- 
ing the past year were awarded as fol- 
lows: The Desmond FitzGerald medal to 
H. K. Fairbanks, engineer of the New 
England Public Service Corp., Augusta, 
Maine; prizes of books to J. Stuart 
Crandall, William M_ Bassett, J. B. Bel- 
knap and C. I. Sterling. 


NEW YORK STATE SECTION, American 
Water Works Association, will meet in 
annual session in Syracuse April 7-8. 


SOUTH CAROLINA SOCIETY OF ENGI- 
NEERS and allied organizations will 
hold a joint convention at Wrightsville 
Beach, pear Wilmington, N. C., July 
21-22. The other organizations partic- 
ipating in the meeting will be: North 
Carolina Society of Engineers; North 
Carolina Chapter, American Institute of 
Architects; Carolinas Branch, Associated 
General Contractors of America; and 
Plumbing and Heating Contractors’ Asso- 
ciation. 
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March 6 at the age of 66. Mr. Levi: 
was a native of France, but had been 
resident of Birmingham for about twe: 
years and constructed some of the m 
prominent public buildings in the city. 


B. A. Apams, for several years in t 
city engineering department of Jacks: 
ville, Fla., died suddenly on March | 
Mr. Adams was born in Richmond, \ 
61 years ago and was graduated from Vi: 
ginia Polytechnic Institute. At one ti 


he was assistant city engineer of Memphi., 
Tenn. 


GrorceE D. Barnes, vice-presiderit of t! 
Syracuse Cinder Products Co., of Syracus:, 
N. Y., died at his home in that city © 
March 17. Mr. Barnes was engaged i 
general contract work for 40 years ji 
Auburn, N. Y., and five years ago went to 
Syracuse as vice-president of the Cinde: 
Products company. 


Joun T. CLancy, assistant manager oi 
oil and gas engine sales of the Worth 
ington Pump & Machinery Corp., died 
suddenly of a heart attack on March % 
while lecturing at the Engineers Club, New 
York City, before a meeting of the Ameri 
can Society of Mechanical Engineers. Mr 
Clancy was formerly an instructor in 
mathematics and chemistry at the Ari) 
and Navy School, Washington, D. C., and 
after serving in the World War _ joined 
the Worthington company in 1919. 


James KE ty, the oldest employee of the 
New Brunswick, N. J., water department, 
died at his home in New Brunswick on 
March 11, at the age of 87. Mr. Kelly 
first went to New Brunswick in 1867 in 
the employ of a company making a spe- 
cialty of installing a cement-lined water 
pipe. In 1873, when the city took over 
the water system, he was engaged by the 
water department and had been in active 
service of the city up to two years ago, 
when he retired. 


FE. L. Carpenter, federal district civil 
engineer of Seattle, who was connected 
with the Unitéd States Engineers for 38 
years, following two years with the 
Quartermaster Corps, died in Seattle on 
March 14. For thirteen years he was 
resident engineer during the construction 
of the jetties in the Grays Harbor dis- 
trict. He also superintended the original 
tideland fill at Olympia, Wash., was con- 
nected with the first jetty work at Coos 
3ay, Ore., and spent six years in Alaska 
on federal projects at Wrangell Narrows 
and on the Yukon. 


Frank G. Baum, consulting hydro-elec- 
tric engineer, died in Redding, Calif., 
March 14 from injuries suffered in an 
accidental fall from a hotel roof while 
inspecting newly installed equipment. A 
graduate of Stanford University in 1898, 
Mr. Baum joined the engineering staff of 
the Standard Electric Co. and later that 
of the California Electric Co. When 
those two utilities were consolidated to 
form the Pacific Gas & Electric Co. he was 
made chief engineer, a position he held 
until 1907, since which time he had been 
in private practice as a consulting hydro- 
electric engineer. He did much work in 
South America in the development of high- 
voltage transmission lines at high altitudes 
and was the inventor of the constant po- 
tential electric transmission system, which 
made possible nationwide interconnecting 
power, 
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Construction Equipment 





Concrete Surfacer for Highways 


A heavy-duty surfacer designed es 
«cially for highway work is an addition 
to the Berg line of concrete surfacing 
equipment manufactured by the Concrete 
Surfacing Machinery Co., Cincinnati, 
Ohio. The new machine is available in 
electric motor drive or gas engine power. 
The electric model is equipped with a 





Berg heavy-duty highway surfacer. 


110-220 volt single-phase alternating-cur 
rent motor, mounted on three wheels. The 
gas engine model is powered by one 1-hp 
air-cooled gas engine, mounted on a spe- 
cially designed steel chassis. The 7-ft. 
flexible shaft is standard equipment on 
both models. 


Two Handy Carbide Lights 
Two new models of National Carbide 


V-G lights have been introduced by the 
National Carbide Sales Corp., Lincoln 
Bldg., New York City. One of the new 
models is an enlarged type V-G light which 
burns twelve hours on a 7-lb. charge of 
carbide. Seventy-five per cent of the 
weight of this lamp is on the bottom, so 
it does not easily tip over. But if it should 
tip over no harm is done, as the lamp is gas 
tight and self-contained so there can be no 
spilling of water or spreading of flame. 
Another feature of this light is the extra 
or extension light, which may be attached 
by 15 ft. of rubber hose and used simul- 
taneously with the regular unit. The V-G 
handy-light, another new model, is a small 
unit weighing but 23 Ib. and burns nine 
hours on 2 lb. of carbide. This model uses 
a lava-tipped burner housed in a reflector 
hood, similar to that used on trucks. 


- so — - 


Hydraulic-Operated Scraper for 
Maintenance and Shoulder Work 


Two new hydraulic operated scrapers, one 
for maintenance and the other for shoulder 
work, both truck-mounted, have been in- 
troduced by the Willett Manufacturing 
Co., Grand Rapids, Mich. The shoulder 
scraper extends out on the. road shoulder 
from the right side of the truck, being 
braced back to the frame of the truck, and 
has no extension whatever on the left side 
of the truck. A moldboard-mounted curved 
cutting blade 4 ft. long cuts out the ruts, 
the rough spots and grass and weeds on 
road shoulders and brings all overflow 
material up flush with the edge of the 
pavement. Excess material overflowing on 





and Materials 


the 1 
angling blade, which is held down to the 
pavement 
angling blade, 7 ft. long, not only 
the overflow 
surface 
shoulder in the wake of the cutting blade, 





pavement is cleaned up by a rear 


by cok d springs. | } ¢ rear 

removes 

material from the pay 
n 


spreads it evenly over 


ement 


+h 
ihe 


but 


forming a smooth shoulder flush with the 
pavement edge. The shoulder scraper op- 
erates efficiently at speeds of 7 to 8 miles 


per hour. 


Willett has also introduced a new model 


spring scraper for road maintenance work 
Scrapers, either 10 or 12 ft. in length, 
built in 
respectively. 
ual 
own hydraulic 
pendent control of each blade, if desired 
The hydraulic cylinders are operated with 
either quick-acting hand pumps or 


are 
and 6 it. long, 

Each section has its individ 
moldboard and 
cylinder, 


two sections, 5 


shaft, blatle and its 


permitting inde- 


neavy 
Willett electrically driven gear pumps 
which take power off the truck battery 
All controls are in the cab. Efficient oper- 
ation is secured by running the truck 
10 to 15 miles per hour. 


lrom 


Hydraulic-operated special 


shoulder scraper. 


New Equipment in Brief 


Large _Scraper Bucket \ i 
scraper of 4-cu.vd. rated Capacity has bee 
built by Sauerman Bros., Ine.. of ¢ 





us bucket. and larger by 4 « 





est previou 

than any bottomless bucket built: prior t 
1931, The new bucket 1. it. ] 
11% ft. wide and 7 ft. 1 ] 

Triplex Sludge Pump—Marlow Pu ‘ 
Ridgewood, N. J., has added a new Triplex 
sludge pump to its existing line of Marlow 
Simplex and Duplex slu pump hi 
new size pump, of the plunger patter 
1S equipped with Hyatt roller hearin 
V-belt drive, and inlet and outlet 
flanged connections. 

Flexible Metallic 7 i ie 
flexible metallic tubing, made of special 
bronze all seamless pipe, corrugated i 
round-thread single-lead deep wall forn 
and protected with a casing of braid 
copper, has been placed on the market by 


the Bendix Avia 
Ind lhe 


tion Corp., South Be 


tubing is designed for us 


fluid connection between moving parts for 
ibsorption of vibration and conveyance 
liquids, semi-liquids, steam or gas. In t 


it has withstood pressures of 
sq.in. and temperatures of 
Lhe 
with internal diar 


10,000 Tb per 
over Si) cle 


manutactured at pres 


eters from to |] 


hose is being 





New Publications 


Teegrid Floor 


Welded Pipe—Republic electric weld line 
pipe and casing, its manufacture, character- 
istics and uses are described in a 3ti-p. 
booklet issued by the Republic Steel Corp., 
Youngstown, Ohio. 

Wire Rope—Twelve reasons why you 
save money with “Lay-Set” preformed wire 


rope are given in a booklet published by 
the Hazard Wire Rope Co., Wilkes-Barre, 
Pa. 

Small Power Shovels—Catalog B-1 of Bay 
City Shovels, Inc., Bay City, Mich., con- 
tains specifications, illustrations and de- 
tails of the new full-revolving i-yd. Bay 
City shovel. 

Monel Metal Bolts—An outline of the 


properties of Monel metal bolts is given in 
bulletin P-1 issued by the development and 
research department of the International 
Nickel Co., Inc., 67 Wall St., New York, 
N. Y. 

Roller Chains—Engineering data, char- 
acteristics and uses of Rex roller chains 
and sprockets are given in catalog 440 pub- 
lished by the Chain Belt Co., Milwaukee, 
Wis. 

Earth-Moving Equipment—An 8-p. book- 
let describing the line of “Bodie” earth- 





moving and roadbuilling equipment has 
been prepared by the Bodinson Mfg. Co., 
Inc., 4401 San Bruno St., San Francisco. 


System—tTruscon Steel Co., 


Youngstown, Ohio, describes the new Trus- 
con teegrid floor system for bridges, side- 
walks and heavy-duty floors, in the Trus 
con Engineering Handbook No. 4. The 
teegrid system consists of structural tees 
placed side by side with their flanges 


welded together and with triangular cross- 
bars pressure-welded into the tops of the 
stems of the tees. The assembly is filled 
flush with concrete. The top surface of the 
crossbars and the stems of the tees form a 
steel-armored wearing surface. The hand 
book contains extensive design data for use 
of teegrid systems as structural floors. 


Graphited Oils—A technical bulletin per- 
taining to the application of colloidal 
graphite to the industry has been issued by 
the Atcheson Oildag Co., Port Huron, Mich 


Metal Alloy Steel Products—The 1932 
Buyers’ Guide for nickel alloy steel prod- 
ucts has been published by the _ Inter- 
national Nickel Co., Inc., 67 Wall St., 
New York. The guide, a directory of 
manufacturers, fabricators and distributors, 
is divided into five sections as follows: sec- 
tion 1, structural grades, 1 to 5 per cent 
nickel steel: section 2, corrosion-resistant 
steels; section heat-resistant nickel 
chrome-iron alloys: section 4, special ferro 
nickel alloy section 2 } 


special ser es 
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Dredging Earth and Rock in Illinois 
Waterway 


HANNEL 10 ft. deep in rock and earth with bottom 

width 200 to 300 ft. is being dredged in the Starved 
Rock Pool of the Illinois waterway from Ottawa to Mar- 
seilles Lock, Ill, a distance of 3.6 miles. Materials are 
gravel, boulders, blue clay and ledge rock. Eleven bids 
were received on 376,000 cu.yd. of earth and rock and ten 
alternate bids on 244,000 cu.yd. Averages of all unit prices 
were given and of the lowest two bidders: (A) Al Johnson 
Construction Co., 141 Forshay Tower, Minneapolis; (B) 
Clark Dredging Company, Miami. 
Average 
Excavation All Bids 


210,000 cu.yd. earth $0.72 
156,000 cu.yd. rock 2.51 


Alternate bid 
83.000 cu.yd. earth ‘ 0. 66 
161,000 cu.yd. rock 2.60 


Boiler and Deck Castings 


ONRACTS were let in February, 1932, by the U. S. 
Engineer Office at Duluth for 9,613 Ib. of miscellaneous 
boiler and deck castings fer floating equipment. The suc- 
cesstul bidders on the various items were: 1, 3, 5, 6, 8, Carl 
Hartmann, Green Bay, Wis.; 2, Acme Foundry Co., Supe 
rior; 7, Clyde Iron Works Sales Co., Duluth. Contract 
prices are given below: 
1) 150c.-i. rocker gates, each 42 Ib 
2) Four c.-i. center support bars, each 175 Tb 
3) Twoc.-i. corrugated side bars, each 78 Ib 
4) Six c.-i. filler bars, each 35 1b 
5) Two sets c.-i. baffle plates, each 140 1b 
6) 1,329 lb. grate bars 


(7) Seven 18in. diam. cast-steel deck scuttle rings, each 30 Ib 
8) Four cast-steel deck scuttle covers, each 68 lb 


SI 
Sewer in East 82d and 83d Sts., Cleveland 


BRICK sewer 6 to 94 ft. in diameter and 6,168 ft. long 

is being constructed in tunnel in East 82d St. and East 
83d St. from Euclid Ave. to Buckeye Rd., Cleveland. The five 
items listed below total 91 per cent of the contract price. Eight 
bids were received averaging $464,000, and the principal unit 
prices are given of the lowest three bidders: (A) A. L. 
Connelly Co., 1900 Euclid Bldg., contract, $419,973; (B) 
Carroccio & Gandio, $420,166: (C) Joseph Winterbottom 
Co., $444,960 


Cireular Brick Sewer B 
1.016 ft. 9}-ft $85.00 

370 ft. 9-ft 63.00 
2.478 ft. 8}-ft 60.00 
1,777 ft. 7}-ft 59 55.00 104,843 

527 ft. 6-ft 43 35.00 22.661 
No. ealendar days 150 289 


Amount 


$70.866 
25,345 
158,592 


Sewer and Drainage on Arsenal Island, Il. 


OMBINED storm and sanitary sewer systems on Arsenal 

Island in the Mississippi River opposite Rock Island, 
lll., is being constructed in place of an existing system 
affected by the construction of lock and dam No. 15. Con- 
tract was let in September, 1931, by the U. S. Engineer 
Office at Rock Island to the McCarthy Improvement Co., 
Davenport, for $72,133. 

The principal items are excavation at $10,910 and 36- to 
{S-in. concrete pipe at $31,941, the two amounting to 87 per 
cent of the contract price. Common excavation price includes 
placing earth as bedding for the sewer laid in rock and for 
backfilling. Rock includes disposal within 3,000 ft. of excava- 
tion. Depth of sewer averages 14 ft. for the 48-in., 10 ft. 


tor the 42-in. and 8 ft. for the 36-in 
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Current Construction Unit Prices 


3ids were received from 33 contractors, and unit pric: 
of the principal items are given of the lowest three bidder 
(A) McCarthy Improvement Co., Davenport, Iowa, co: 
tract; (B) W. B. Carter, Sioux City, Iowa; (C) Litti 
Construction Co., Davenport. Major Glen E. Edgerton 
district engineer. 


: B 
8,064 cu.yd. common excav. Face Oe ; $0. 
11,537 cu.yd. rock excav ae 
2,837 lin.ft. 48-in. reinf.-con. pipe 
2,140 lin.ft. 42-in. reinf.-con. pipe. . 
2,090 lin.ft. 36-in. reinf.-con. pipe 
518 lin.ft. 18in. vit. clay pipe ‘ 
630 lin.ft. 12-in. vit. clay pipe... ; Ss : , 00 
3,000 lin.ft. 8-in. clay drain.. eam ; P ‘ 75 
1,240 lin.ft. 6-in. clay drain....... Tawrnee ; 4 75 
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Total. $75,84( 


Sewer System for Village of Camillus, N. Y. 


IDS were received Feb. 11, 1932, by the board of 

trustees of the village of Camillus, N. Y., for a system 
of sewers and a_ sewage-disposal piant to cost $41,481 
About 40 per cent of the cost is for 17,134 ft. of 8-in. and 
2,709 it. of 10-in. vitrified pipe, and unit prices are given 
of the lowest three bidders: (A) Paul Vellano, Schenectady : 
(B) C. T. Hookaway, Syracuse; (C) Mondo Construction 
Co., Syracuse. These prices and the footage for each item 
are charted herewith. Henry C. Allen and Alfred R 
Holmes, Syracuse, are engineers, 


Vitrified Pipe 


. 260 ft. 6-in., 4-8 ft. deep. 
20 ft. 8-in. under 4 ft. 
2,495 ft. 8-in., 4-6 ft. 
9,353 ft. 8in., 6-8 ft 
3,720 ft. 8-in., 8-10 ft 
1,446 ft. 8in., 10-12 ft. 
100 ft. &in., 12-14 ft 
350 ft. 10-in., under 4 ft 
984 ft. 10-in., 4-6 ft.. 
935 ft. 10-in., 6-8 ft 
100 ft. 10-in., 8-10 ft 
240 ft. 10-in., 10-12 ft 

. 100 ft. 10-in.. 12-14 ft 

. 60 cu.yd. 1:3. 3:6 conc 
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Thousand Linear Feet 


Low bids on the 20,000 ft. of 8- and 10-in. vitrified pipe 
for Camillus sewers. 





